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SLtieJjlj ^jLlC J i 1 iLLuaS JjjLuJJ (jai^LuJ 

. U I ,V,< iLlaLlO 5 J ^ 4j| ^ Lu ^ — UJI 

jLsolj «^LSj» (^jl — a jL>ijj <bj 

L^LiI^l Li^LSj IjLLI (3istJ_j j j U"< a iSj^ 

<b _>j ^" jL>ol 4 t J C i, j "w — iJuJI 

Jol miiII jrtJ 4^JjLv 5£jj>. ^ ijJoJl 

t(jr cUl>.Vl <jr\Jj ^jjlIIj ((^r^LJI)) ||:;: : ji («— 

d_L*k: 2LaUj j>Ll« J} 4_i U«I Ij 1 



JsJj^^a L Ijjkj ..SjLiJLv 4£.jL 4jJLj12j «LsLflj jl ^jj (j\ j 

4^Lu3.Vl CjIj^JI j| Liyf 43U ^uaj 43 ^^j..^ j| ^Ll j ^1 

JM^l 4_tUc (j^—J 4^j .^j^JI prJJ JL^Ij (Jj" ,„o ^ Vj t 3jL^|j 

.*LL1J 4I^M^ cutfj ^1 ^ 2LIi]| ^ ^osji J!u3 

O^jj ^1^1 Ojj b^ 1 * Sjo^j 4jf <_ ;r JUj ^1 SLiBjjbj 

<>i djU!ij «jl — gjLclj5j4;;t->;a p£jj ( 3Lul uJ| 4^lj <i *G| .fjUjj 

4^L^iV1 Solidi <Gj .^^UJI ^^ai ia J ^ J . i U^ T 
Sa^jj _j| ^LJ .^i^JI 4J| ^| 0 Jj ^jLDI ^ ^ 

5 ^ ,1 , ;t j 4_ul jJI 4_^LiJ1 l—^Lufj Vjt 4J1 - - ■ 3 J .Ht l U,jj y Ut * 4^1 

fd*)! ol^l c^l VU^JI i£*l*JLl ^L^L (jUjJI ^ SjlUII 

d*^cJ^^4X^ul J 4^ai i 4^]| 2LuiUi*VI a^n.Ati^iA jj ,„ 
4^1 sjj^, ^ a^i*ji a^ai b* d^ji jj j^n 0 ? iaj , u r6 w\ 

^UcJI ^Jj l^Jki ^ .L-jloJI oi -uj^f /(*JL*Jt 4jjl^I j . jjil L^l^ 
ol— Ij Jj v^'j f*~i% uj^l cr 1 " Ji^ 3 Oli J*' J Jlfi- 

Ui| 4^*J| 4^>U1 4j!j^J dJ>UVt ^tJI 41^^! 1 4j^ > » 
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**>4I ***** 

^jjIj Sljjl^i j ^ ^J^j • y (^L*J' ^L>4 t3d^ iJ*- «j— ^ 

ijj-^iiJ Sj^li ^jLlt£:b sLaJUJI J ^IaJ! £JJ^ >"4? <T'& VI *L>- il* (jJJ 

jUUI ^ UjjJ^j 2uiLu^yi 4j>2^i ^ <Cj1jL^>JI pLuJ 4jL3b pA\ 
t 2L<u>Ull 3l_pJI (jrul^ <-)! t n ( «jj jJkj-aVt uj^b jj&l C^i 

Cj^. LiulaJj LjjJaj SjjWitl u M\ d*5tJI Aj^LLjJ *_JjbJI J — £jJJ 
j^t j^s j! (JjvI ■ ,„ iLv^a 4j1 iA! j£ Jl^Jjj it-jjj-SJI J r tZLuJLl u3 j <Vnuj 

Jjfcl AjlLsj 4jI j^Ss jVl J «j ^taIjlJI J^l — «UI ^L*JI ^jj^j J^ii 
<j\ dJjvj ^>xl C>1jjJftj CjI — aUlA^ ^SUj <±> ^1^1 J iJI 

^LajLdJ La 

jjkl^li ^ ^1 .4jl1Uj 2L*UI j ^^AJIj ^kJIj ^Vl JiSi jUj o- 9 (*^' 
.\ ^ . * — 1 1 j V jjtv.tl ^ djjL*Ij crev t LdJi Jlla 

Jla ^jolr <jru^LJ LptJjlj IjIjlLoI S^j L<ujj idJjU^ j? tt jjjjb :4JLaj 
i( «jkjuu j> oiA-h uil)^ J^jL-^J ^J^»Vi Di9J^ O-J-^'jji 
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4-u^*J! SjLuajeU 1 — uj\-lm\ Jil<u ^H-UJl j? ( _ r Aj 4_u^>. 4^t_LX_u3 SLJjJLa Jjj j 

(jr^ <LJjL>JI <£jjJ| ^^uJu Sjjj SjL^JI aJJt i\sA%J^\ 

V U '"'' J '^tJjJtJ! SjL-£XJ»JI oljUoj JjcjjI jt *j_ C JL>-t iJI 

^ 4^jjWI 4_JjL>JI a_^j^J| *JUfc ^J} jikli Ll» I J^AJ 

. ..4jJ-3_i 3j — teu Li — uiijt ^yJj j la_u ^jfj tSJLal £Jt «LjjsIjjjLJI L^jjj <^> 

Lgj \ I jsl — <t (j^Jj "-«J — «-«^1 l4tJ.ua SjLuiajw 3_u^jlI! SjLjaj>JI 1j 

£.LLaC jjjuaja <JJ^J 4,iaLlII LjjLp- ^ Sjjj j aJuj Jjfcfoj 2Laj}L!1 

JJJL>J ^ jjj 4__aL5iJI 0J4J S^l JLjVI j ^^-fi ^1 i±3*J\ j 2L_a ^ , < yU 
(jjj Lu jUaj ^ Lt£.jLjf do-tJ t<3jjll JLjcjs ^ LssjjIj ll^vjj 

^ jUV! j <>VL jj^Ii o? jVl «USU? Jb^T V ol (cUJI 5L>13 JLJfJjj 

4jx1aJI j^I t «iaS^Jl)> j| fdijl J^jjj 

J lLW £l5CJ O^J i3j_LjX. jt <U^i< j| ^t)-*^ ^"J-* 

lili j jo£ ^ (<< — <^><^>Vi JL*-a ^ *L»- bl «b f j jj <j U L_jtj 

^djJJO La LflM> (j^-lc lj-Aj... t >«UJI^atf j> j£. t jt i^fj Jjj*^a j) ^'^ 

jjL>- (>8 Lu^' 6jJ^" «<*S^JI» jjjjuuij jl i^uLpJI LuLu/jU-4 
J^Ltijj sLpJI oMSLl^j uij^ 6^- ^ "Sftj *>W*J ^- L4 J^i^ *3^^- 
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(jjuaji Juiflj tjji (j-SLSj tbjijj^ jT 3-iU. *JlAj <U1c s-jj^ JSLj lLL>4 4jt£4jua 

L_u,UUI jtUI ,„H JaT j! r Uli jt o-uJI jW^ ^6^1 

. JUiU JjIS 4_jjJ^2j L»j iifijjutU 

L^ijj cjLu^ ijjjj Jjl£ ftl&ll ua^Li JjAi U£ <Uj1j dJL>JL1 V*^' 

CjUllaJtt 4 Miiiri ^Lu Ji*J fjMUMp 4 .L< J .t,i 1 4^L2jJI jjjjj .«JjjLJI 

» i SlU a Lll2j)) (jin j II <L*£.jj L* jjjjV ^^1 (m*i <uVI j^-J 
Ajyrut* SLmiLfl 4^1 — (i Sj-j — «l* Cy Al»-II ^JLalll (j\ j£>jj fd*J1 4-useJjljj 

LaJIj^l L4J 

jjsejsjJIj jj£ cJI SLL>j^|jLiyi (jru 4 JuJl^jJIj Jj-«j>JI (ji— jJj <Jj— «Jjl 

^Uj jLLiLjj t-iLscuot ^ ! (jjj JU-j I^jI^I *1>^ jj^>JI *Uj j-«1s '^j^*^ 

(jj><i 2jl j)/ (jlV.1 ,,.11 ^ ^^Lstii (jjjJI JL>- j Cj\ '4 'lW-*^ 

SLp- ^cIaJI Ujlu 1 1 j ^ ^,^i<^>V" jijjL». <jx. I j*- ^ oiia l j— jjJI V L_ jj jJI 

ajS^sJl <-ui3 4jjUJL (jJJUJuC (jrj-Jc^Lj ^IaJI 4 — .iifcJjLjj 

Ls jjfcj i4j£p* ,3 Urrtj ^Ul jjLsZ <jc ^jjjiaj 3_jjJij 4 j-vjjlHl 

3 ^ ...<aj Science of science «^JL»J1 ^JLc» ^ — ujj U JLLj (>a-t^ J-^^j 

4_l^| j3 d£jj>. ^ J A 5t.Ju< : Jl j — uJI jjSJj UjldJjJtjJ ^ i Ul i 

3j3^=> ^ ^ , t rt" j fJ*II j! u(4_3jjJII |JU.» 5J — uiLu ^j-c-ua «4-uJjlJI ^Ijj^II 

.Evolution b >Lxa L*£l ^ I j^ki (j^-Jj Revolutions cjlj^i j? cjIjJlL 

O^J t^l ^UJJjo Jui£^ ^jJI t jrUJj^ j^iw £4iAj tl jJj_>.T ^IjJ 
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Lt^Lh J*ktf j»OSoJI J-AUi* jj J^l <j| LU <> 

^UjVl Jib r jlSU f UJI J^l jl ^Ul ^Jj jGjj V ^jJt oUjJi ^ 

^t) Revolutionary Cil^iL ^ tij^l jij ^j^j Uij 

11a Jia^ . . . (dc^JI gjui.^ LLAiJI ^ JoLlUI Jjl*. 3 tijIjU^yi .>L^ 
J-ju^jJI (OjbljLJI jl <( p£Lil! jUsVI ^Al. ii^. jULJI Sj^^jju^ 

. ^i^ttl ^jJauJI 

20123jAl2I» 
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L^SLua-tlj ^JLJfcli uil (_£ JlII J-iitC £->t uJI 

j'^ 0 e»— ^ JJ^ 4-^3^ A^? -0 t rt^. 
^1 2LSLUJ1 oUsLi^l ^ 



SM" 



Jbu^j UalS' Cui ^jLau 

Ub ^Uail ^ j-JI <<d*ll O—t 
aiUli Jib »tfti...l Ij^iaJ 

450 ^j^» <^k. h... H 
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CjI jLUI CLi\5j* (jyi dJLvtj) 4jjLc ijj^ < j-ujJ 4j| j 4jLzJI <_jjJ 

. I Jjj^ L1j-(I/ (jj^J ^*iJ <l <■« 

Lt>- jJ^-ijJ I * I — 0JL2. i „j ^.jJa ^^ic ( JLA <J£ l£>»h* ^ <^JLxjj 

«SLp~ SjjS» Jj^J < r i j V> (JjJj ^? (Jj-C u-fl cu£JI — ^jJLii>ejj — (jjJjUtj 

4jfcjlj |j_t^aii.j . <Ll>J| JJ£. 3 jl_U j 4_jj>J| S-sUU La j_jL*J 2LuaL>. 
. J rt W,t l SJLJJ uj <tL-4jSJI jj) »^-> (^JL^| VI Lc SLpJl (j! 1 A.iLia 

(oL^ojVI ^ — u*>. ^)De Humani Corporis Fabrica 

De Revolutionibus :4_»b£ o-^> «ua jjl<^>I j! ti^Laj ^jJt 
Ijla J*^j -(«jjU — l^JI ^1 obj-> 6^) Orbium Coelestium 
3 j^Jt jiia U5M^j Ui^ 1543 r UJ1 ^ ^j^ai j_at jUl 

^IaJI ^-JjLlI 4j| Ju (jj S^tJ 4_jJLoj SU^;t jLjIL=».| (j) ^ «j .Uj 

jjL>. (jUsu £jr a < _ y xi»^c j, i^^Lui <_d_I jj - w ^ ■ ■•*"* jLlL>-1 j-a L«jj 
I j-A ^0*^1 .(ji; — £**J1 u>^l ^ — Ij (^jj^j e, — 1^3) 

1 1 1 1 ^yJLl <ia l A> J1 4_J«_i J Jl>. jjjSU! Ijj^jo? (jJjJI q^a^L-uV!j 
L^jJt j j mm ^ylll 5 jJLill (_^Jl^j ^^ic ^JIaJI 2L^>*-« J^-t ^j-o tlotjJI 3Lp> 

ojSJJ LU^ «_J Jl*: ^1 j ^JUJI ^1 5 j^JI jjj^ , 6 lSJLl j okP 1 
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IcfaltatupocoparallegaraUcoia^wancn» 
qtomcfclattti;df«pt£rriwaUoiJacftau*d«rt 

dataptcfcpt?mcnaHMfol:rtosrocrtdK>oak* 
v^4dfoJfui«tipn.Ofiqatin<jdect(p«t>ct 
fotfcd tetelo parttcttiarn* p*icdc ferwittnrr* 

ddd tmfea cdipfle dDfaractroafltwifol co * 
SSSSP Ita» **Ms$3*§^ 

U tuniolM part<* (M 
tren qmm* tiuatro- 

***** 4tteMMita6ii* 

rarmtt anuti dt'ot ica 
md\-v>jauctalurijaiai» 
W5^pd<c ia Hinamu 

qn<$o d fol cfttmtat crt 




jl^LJl J J j_JJj_J^ (jAJjLo tL_»t& (jj9 «LvjJ 

. 1551 (jl jui Sj^-jj» 2Lx^>^L^» 

Martin Cortes de Albacar; Breve Compendio de la esferay de 
la arte de navigar, 1551 . 



3jJJ-3 C-cI aA . ^^—lll 3 ^>i£lill * j 

J£ JLuiI JTJ LUJ £AJ i^jVl ^i^. 3Ll>JI (jA £jj 

La J^^j-lo! j. ullJt qjjs!\ JM->. ^jjjVIj jU^illj (jJJjlj jJjl — ujJ 

Lj-a^l <>L 4j> n.itl CjLuISUI ^jL^S 4jrt/ jU 4_J| 2L*Lw <y3 <j-JtJ 
. JdavO (jr^aj jLltfsj ^ ^tjjtntl <_)LisIuV1 Jjj^b <j>£- jjU*itl 4 _ lL»^1 Jsaia 

: ^cJLnJ j ^jjLj < _ 3 — 3 1 «iga Lal*-a pg'ta (J£ *-llj LAj^ol Jl 1 
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0 t J^i *U±K^ f*Ji£j l>-%J U— iSL^J O-"*^ — l>^tHJ^^ 

Bj^LlC 3jCU-« Al — ■ mIhi J-*C 4_3t_jlj j»jLflJ p-LnJt <j? ^jJuu V I j A 

Ul *(UjIj <_dJj£ I j — Ujj Sj^L^c .fJLjtJl J +ju < rtj< 

'(_>w*^1j Ju^flJlj (j—JJjlj (Jl^La LJ ^ula^j 1_<i£j ' A^t*A_ Jut_) 3^__Laiw 
j I ^rt-V — do] 4 t^j^aJI — uU *— fjl>^ cJ^-'^J ^ ' ***' «Gta 
• jj>-^I (J-Sli — UU4 La^JLa (J^J 3 j Laj«Jl IjiaitJ ^^SJ ^ lu I 

>5 Ju Jl>. SjJkUaJ <_Ji — cuUSLU j-A 4jj>-Li^ jLZlcL 4jI Jj La <_J ^jjLufl 

1 Lt>-jJ j 1 1 ji^Ioj 4jj. JojJ 1 4_j^JLjj»-J1 i^_L(^ ^Jt ? ^jfc La (J-*-|^ 

«—lli t i n\ ta"i ri'^l JJ» 4j Sjjill 4jI Ju <jt 4_)I^_C. V 

i^yua^j *LcoL>- 4__IL». (jJ^jj — ui| (jl^ JUsJ . ^JLiJl (^y^-JJ^ 3 ojJLc, 

4-arg< ^jjuoj t ^n-w j! «LuJjkJI «GljLsot ^Uaj ^LjijI (±.(-l>. *Ijjj< 
.j jyol^t l Jjj-JlJ! 1 gjlr q\ ^ ftjJb t _ r ILll JLC.1 j^Jt uijl ( _ r 3 jj^JLt 

^-tb 43Lol^ . <,»} (j? JL>iJ t _ y l«J,l 1 JUb (J^JJ . OjLSIjJ jjljtlc, pjg'^ 

J-^>- L«UjJ Lui-U (_yu\ C (jJ^aJ jJj • <=Loj ut \X ^«J J—i-ui-cuJ 

4,t,iJrtj! Jj^V J>j r tj . J^d£. 4jt,dui,jl 4Ii£^j>. i2j Li£.?j ^ «ilttl cul\ 

^aj lLI jj^ Cjj_ijj j] (_yJLb J j j-O I j> ^l^j u/ <j\£ L«jj j} . ;U 3 'g JSjJic 

«4 mi) Lili p-LLuJ*JI 4jjJaj 4-LibrJ (jJUiij 

16 



.^jj^jj p^j^ (IhV ^^-^ (j-UtJLjaJl «.^-tls ^JL*Jt ^jjLjJ ^j-aLi-JI ^j^uaj 

}Lal£ Ltlsj-C <a JLucIj 3l — jpJ ^i'^jjZ. (j? J} *_3J — A t V 

<i^Li — l« Js ^Jjtlt jj-laj (JlLc-i L$jf i^jl 1 CLi^IoJ ^ m t Jjj . L'^l^ 

(jJLi pULlII <>a Jj» L^j ^\ 42jj±z1\ Jl 3jl <i)/l ju^a? 

tfjufc JlLa — cuj ^ (j^-Ij .« JjVl 51*] I» - 4jI Ju Sj-_£J1 

Jj| < JjVl 4i3>LLiit Ij m jl£ Uj a 'tt jj^. J^L* ^ fc»; 
jlS^f jLl^V 4_ajMJI JjL^yL ^UUJI 3; ,n^tl L^J^J&iJI ojjjj 

* LdJjjSlJl d^L>. . Joj-uaJlj 4^3 jJ I (jja JujJLlj JuJ-oJJ UL^jus SJjJjv 

. SjLjlLI j j r n-L*i>J! JutXb 

.Jl j^Vl Ji^l 5; ,«n * ^ '4 ^jjbJi 1453 ^ L_*)t 
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(Jj — ..uj lSu^^I t±^>. (j^i tiiljJ llblSLa j^.T ^LiLt 2Uj tj$Jj .SUjjlUI 

£-3jJ t^-<CtJe-U «Loi^ (j, LjJlj jJI ^1 i^iVl cLjtJ CjT ic SLpJI JljjS t _ 7 JLc 

3 >4^ ^ O*- AiaUJl (^JLlVl (>f> j /r< 

. 4 <^>rtM fj$ ^jjjuJ I JUb ^ylt>- ^j^J J , Jg-lJ I (_£jJLM (Jjbfl (J- 3 * 1 -* 4_JJ>» jJj-'tSo 
4^jJtUI iUM l_3jj >J ^jJuji. ^1 fcjj djtjj*j <-J d)! <_3 jju j| 

^tJjLj Ju JL>u (j— ^ j cujf (j^l ^ 'M j 4jL^j ^jjLj J_J JL90J 

^>U! jcjjbJI J_*Jj . I^-Im JIJj V 4_JJ J^Si ot L^jj - SL^IjlJ! 

(jJbljJl J^I^JI j^ilatj—a J^jVl jLjl^VI jjSJj '.1700 jJb {jr ^ L> 2ul\ 

^^Lil» Philosophiae Naturalis Principia Mathemaxica p 

^ £j£f ^ ^iUJj (j^JiJI 4^1 ,.,U iiiUt V .fOjJt 
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4_^KJ! 4^1 ,,.U cdUl V dUj^ . ^0*11 ^ j\ ^ oj_3j3 

^1 uu I il| O^J * 4JL>- 4o^jfj ^1*JL (J.LClj La I ^ - * * (jj^l 

Jfi-a i j r a ^1»J| ^ — 3 4_j — ujLjjVI fijfrl ntl (j_<J 4 i J^- u ^jLSJt 

^jLfljuaJI» jf t^«j itntl <_ >1 -VI 'i VI (J^L>- {j a jjlallJlj *«|Ctj|jSUI» 4_j^laj 

^yAj i L«L<u 4jLaL£ Sjj^^Jii t Lj di ui_J 4_pujuajZLfl iLi|jL>*^Ll I j I j" -M 

^jLaJJ ^ Jua! <j? j-A j^JlA ^jl Jlu *4_u1 jj| ^_)LLa £ys j JlSj t-. , <j?-$^ ^ 
C. J ^jVl (jf Lu jlLuI ^jJI ^JjlII ^ 4ju^j 3JLl£ 4_*Uj 

(^j — uijJl ^jJLi j bIJ 4_LaL£ 4iaj^>> ^1 pjfci«T| jl^rt'iVI 4jjJaj 1 L> 

. ■ U n> 4lu 450 iJJu* (^jJLc 
Jb Jj>JI JufujJLl» 4jL£ (jfS t_flj»jl^f. (^rt-uil 4_JLj3 La 1 i A j^JlIL» ^jJL^j 

^ jLUoVt j <jL_«VL j* ,% : 4jSUi V 
- 43>L£ — ^ 4ji_jj1s l yc t^fjj jj-»-tt ^JUJI 

4jjJ j^I j^i ^ L» - cjM£ jJLl djt^I 2LU^>JLI Jji>J1 j 

^*i*JI J-i «1j ^pJi Ll jjjl. A — ^Ij SLu^Loc. 3j £a 

LaLgJj «_>L — liiilj i 1 ojkr, LcL — ii| J^^j ^SIjJI ^JUJI 
4 *< Ajlt 3^_uXI cj|jL>oyij cjU1£L«^L! L2Ujc p^^j 
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U" ( r.V ^jjt-uaJI (>ajJI j ^pcj^aJI <jL£JJ <_„3 jJ <_>b£J1 Ijuk <jjQ 

<<J*II ^ jl£5 4^ (j) ciup^j . La IfeSL-^ ^1 3ojUtTI otal ,Vi<VI jUJJ 

2001 ^UJJ 
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■i.wjj'ili"'' 
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. £_^jjscJJj Sjl <Ja^>Jl «.Lu ^Lg 

(jj juj ,(_jLiSJI Ijuk ^>*j |p; 
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J>j-<-uj (1400j 900 £j±i Lu^oj Selili Jouu^ijJl j «rtttl ^Uj? 

l-3jL»JLI J£ «ua LjjLla c^aj t^^jJI ^,1^». 4 >a T jjj Jljj V 1 «jj 

dj Jj9 £jLuaj 4lAJuaj <2jL^ SjJLSj Ijj-i^j * Lajui!! <jf ^LUI ^jjo JjjL*-^ 
Uji* <_xJ^ JL^£. JuLa Siajj-iJ ^ <jji>-Lj| i_d iIufTI <j? Juljj il_jLjjV1 

Luajf I j^-^j . cUjl2JLI 4j^SLait <jcIj^]| ^^JLi IjlaI <i i£>>.Vl <jf a J!Uj 

dut—^^La}\ fuJLu I jL^j frlk «Hit! 2; ,..;tL L. :; U ^ 

o^j • Lfcja l£J — jJI L^Jk. J! j — «Jl <jjj UJ>j£ f da^ tPJt 3 lmjJoX\ 

\ jiajj . 3 th^tW 4jI Jj ^ jjj»SL1 3jul — «_J1 JL>JI 2L2_uL>JI ^ 1 jub 
(j^-CJ La <jl 1I1J jIj^kJI I JL>. jm — (-uJ l J-a-fcl ui <jLa»jJl <jf 

I jJaJ <jT Uj-i ^ '-'-^ UJ^Ht (J^ 3i^rtl 4>aj ^JJ^i' 

( JJfc ^aj . (±j| JwV^/l ^^ki (jjiSLjjjJa^ j^lo t ^xs Lj>flJ 1500 

4 — in^v ( J^f ^ i^i a j . Ja^JI ^jj* Lj>^ j — <hi£. 4juj) Juu ^jIa j scj 

CjJu (jjj i 4 <ij o . -v 4_«jj .(jJfel jJ*l Luojj ^ylcv <j "^j\>JJ^ JlLo ^jjj ^ 

^ 4jT jJ i>JL*j jjl <U (jl^ U^a jjjSL> J j/ f ^jjj uWlj Jl^l^JI 

.Sj-i-sLlSJI LJLLajj 
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jJjLojj i4_j_aAjtJl jLLsJ ^£ 4_Lua3fcjfu A ioni ^uSLu^Jtj^ 

^cJj i(JL CjIj 2u^a (jr l £ - <>* *u "'J ^ J^Vl (jic 4jl jf) 

^ ClJr«.<uj tajlfCal j I m-^I j^i-T ^j^al (^t JjLstJ <j! 

j') ^ A JU ' J " > *' 5 a J ^ * fl (3^ J t jjuj o jll^t aj-LM^ {j\ tj.' '" i£^^3 4jj1 «i inti 

jjSLllju 4J JjT (jL^ i^jSJI Jji^. 3-3jjJa ^yC 4jj_L| 4jjJ t-tj^l JJ 

<jLlJ tila^^UI jf 4 J^selJl (id^* 6^- 5 jl <_al — ili^l 

dj| JLstU <jjV 4_j (jjL^Vl S^LiJI ^JLA (j! Jlu .^oJLlJI < i/t^J 1^" (_£ J — a 

^ifrjJI ^jvjij^oj <f ! — 6j KaW ajjb jLTl-vI L^^LLsI (jjjSLujj^ J l — j 

jj .2JsLi|^f£? <±jJL>JI juuaAJt 4JtL <GV ^jlU t ^jj^U <j-a J — 

(j-C j-u-ClU j* j ' a* * j jlL 4 Xt j t 4_) LajJ j^a 4^jJlj 2^LjVl JJi p La 

Jl>> <j! JuJl»o 4JL>JI «Ju^ I j\nr (jrjjj I JUb . La ^lij^oj — 

^IMI <jj-aJ1 jj^Lc ^(^jJLt^ — tiJI «ijIUjj LiLp^l (_3^c) fjjjj — t - tUnj 

L^ ^iU jx\ ajjall < *_«l oiJj ^ Jju U^) j^yi a^Las 

(j-C |jL>- <m!I jj-ill L_3j_*j V (j^tJJ '(<— £L**. C < 1*11 La jsel ^yic 

tj^-j^a ^Juu (j-o <U uJj L^^,l>- ^^yllil JLjjlS/I (j — 4 JL>o LuSUj i 4 — jLl». 

JL^c ^ ^y^j^yi ^SLiJI SjL-u 500 Cjt Ll 1 uuut^A ^il.U,tl (3^. 1 ojtnf 
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t fj;r JjjLi\ 4jIjJuu i—ibSUI — < jjij J a|^j) Ljs.jJj^jjSLJIj tiJ LU I 

3jLaj ^ii^VI 4_JI^Lc 4i^sjj t4_JLll| UJU—^I JJl« L=r k- ^L-Jl ^y/LJI 
lgrt<^-n ^^yliJ! 4_iSXaJ! <Laj) trS r t, I jjf Ja^^Lij ift^^juab^JI <_kluaJLl)> 5Uj ... * 

Sjjl^JI ^^al JlUI t 3__jjx. , ifl jlfLal ^ — uuu 33tj ^yi^- L*jfl Jjx- t 4 j? 

(jjj 4_i — mil L (JL>JI jjlC (jji^L i-jj^J) *\AV\} tjt J-fJ . LfcjJjIaJ l t o C. J 4_l3 

1 rti irta £-<v>.j) «LitM-u'f t-A jLflj ,^111 JU^jJt C>VL>> fU-uj jLcl L*£ <C_j£1j£3I 




i'* ■ 



1503 sjJjUls» 
Reisch's "Margarita Philosophica" , 1503 
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>*SJtj 0 . m M . t l (lO * 1 "'^J J^Ji 5 >Apb AjL-^) 

0 ln->> ^jJlj) OrtJbjuOJI (jjjufc Jjtj . U5b 4±«l£ jjIjJ ^ ^jjJI iaj^U 

L^jj IHj^j L^i-usj (jSUf v^j^ jl j-* (j^jLjJ! ^ (Jj^lo 

4JLal£' Sjjb ^ ^j-^Vl ^ CjjI J 2LLaJij J^>. Sj ^Lt- uD 4JUL£ ^ <—>jb 

(_)>.b SjjI Jlj 4j u»t) S^uLuaJI Spl jJI a JJfc ^ — ujJJ .(jlaj^l <Jj^>- 3 j — -u£ 

Ju*n j-j^JK' u' jJuj ^jJIj tji-Vl JjJULiJt JiUjj .jj^juJI <-dIa (3pb 

2L*Kj) * l^o uj\ j 4" u»\ U£ t 4jjjiJI ^MflVl <jt ^ < 4, uni n 4iLt-a 

>II ^jU—^JI i» >>JI £r^UI L?* Jlp^ lPo^I ^»^J .(Sjl-^ 

Deferent JSLUW La>^* cfe^' cP Jt 5 wH ,jJI t^^J *^ 

,j ^t-^", ...j r ^ {jK *y\ ^ u :. A A „r ^'sj^iJI jUfj 

r l j^-Vi ^1 3UiJ jiU ^--ij^' aJMi^l a.aj^a ^jLS. lSjj-JL» 

j-tLrt,rtT<t V J i ^SfcUI Ijufc ^yic. f-ijjui jj$ 4^jw C <.n;l 4jjljjlWI tljLJU-»-Ii 

jJ^JuJI killi „i a"» JfjJU-o Jj'jJ jy» i-iJ J — i^ljSJI (jt (j-uj — ujIUl ija^loJj ^ j ' i /n (#) 

Eteferent (JjjSUI j^j jcJI 5 >St j tdli (^«2 jjSI j ju> Uj^ju j jub c*J >*2j epicycle 
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obtSuV a^^ii! c^s jju Ijla ^ Sa^Lc .4jj_jLJ1 oJ>UVl 5.,, U 
cjjIM j| - La^Ij| (3idJL Qjjjt — (jjjSUil ^ ^jjjii^ cJjl>. J_>Ulil 

(jr^LJU ^ Jjju) 0>1 atU CjL&UoI Cj j 3 ^ <jl I 

J>J*J OjISj a -(3 tij — JlaJI <j>dJI ^ (jonji-jlla — aLJ 

jjjj (j^j^l t^jS L^Ojj <jjSJI j^» cr* o "** " ' N ujSu ot JL_«i*l 

La — lu J^aj (jlaj^l ^ylc i_yS^i IjJL». <jbjjfcja <jl *£b 4-*J4 

Ijiaj^l Oljjilll j juin'i Aj±i — uu ^ j_a^il jIjJ. ^j-a-JI JulJI 
3j_u£ Cj Ij-lCJI CjJLjj .f La— wJI i ^ti 4^^>J a I Ut l SLc j ...t t ^lc 
— dil aLI (jiaju ^ U^J^' (j- 0 I jjj^ j-a-aJI S-t>*^ 6^ Sr^JJ l <w I Jjv 

jj La ,jJul<u (Jj^SJI (j^dli • ^ jJiS ^ ^ La u» (j^-*? J jL ^!i) 

(Jjjla (jr. djLjl>.l oSUj j i n J^ui ^ JjuaJb ^ — <-uj (j^jajiti i SLa^lsiia 
1,Xo* [jajuaj aJjj V L^jLfl («u ^aj tjLli»V! IjLA ^ C^Sii^l L^iSJa JLua jJI 

.^ j a jiU . t *tj| L2is j, » mi" t ,,o LLl2j 4Ttl*j> j_4-ol1 



28 



«Ll^U> ,A J '^^ u' 3jLc (j^Aj) i-ili^ JUu 4jJuj^UI 4jjjjU3 ^ — 1| 0>£C- 

(j^lS^J coj ^ i>juu (j^jVj— Sjj eyjpj * 1484 j! 1489 ^UJI 
ajvl j ^ Lc Jjja) 1491 ^UJl . JL_j>La jj| ^.u- t u A tiUl Jj^-uj^lj 

U£u t <_^J1j jjiUJI^j^d^ Ulkil ^1 1496 fA*JI<ys J^lj.diliJL 
^ <Gf a^^lj 5 Cj^tl (Alu Suplli cjLS^_l«MS3I Uliajl 0 _ s 

j^UJIj yj&JI ^ 5b>^.,At1 Jft^jJt^ j-J£ 1519 f Uli 

JjiS Ji <1 JUS (jl^J itflj^jSjJI JjiJ 4jJ1 — u/j ^yS^jJ^ J*£t OJBftJI «i 

l*JUa IjlJjj ^ (iJj^aj^ 5LuljJL:l£' (>4>£ iiulij dilj 

jjG SLijIaj «Cbdo ^^lll SLoLsJLl 2j_<feUaJ 4 j-fcOj^ «UU» oJLAj - ^IS^J 

1506 j*UJI J*j U (jSJ^ .4jLo- 4o5j ^ ^Ij jjJ (>a >Uj 

<UjlI Ij-Uj^LtuJ LuL dJUA J*^.J .(^LlJojJI ^1 4jvL>J1 tji Mtrt a ^Sa (jSLl 
Ijb^tjjiS^j^^jLil^l SLflj JUuj. 1512 fL-»l\ iyJ&^ dia <jl ^y—II 
(jjs IjuJlC Ji ut <-iUtl (_>ujL»J tjJbl^ <LJli.Joj CjLl^I^j ^UlA^t (j — a 

jjSJI ^ ^jVl ^ SbjjfLJI « jlS^f j! Jlu . c^UiJ! ^JLu «GULI*! 4julll, 
. j.luT (jjijLJl (j>iH JjVl Jlax11 4jl^j ^jj L^IcLu-o J-^f jl 4J (^jjj 
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J 1 * ty^j^j^ Jl^J <£b— * <>• *±* f* 

(^djl>^ ^J^i ^4^1 J-« < n.„C JIj) ^JjtJI JL-sut j 4jj! jVi. J 

^ jjkj <-JLLJ1 4_Oa Lu (jjJI 4 C%JI jj& I JlAj . 1496 f LjJI 

^UVt jA cjL^JI lJlI^j .t^iiiJL ^UlA^I aj*£. {y* c^J^b 

4^>0 £JLH* ^-^i (V J — 5JI aLlaj jlSjit jJjlaJ ^ <-i_J jju 

j-ic ,>.j j^JJ 4JL* JL^t * tjjUj ^jlJI (1423 

cl^H ^j^jj^il JjIj-j^ U**->5 cPJI 4_J_u}UI <*>.^UI ^ 4r>.LLo 
I JJt <±uJ^ (J*. e\ jj* ^ ^Lj^u Jjljj .Jj^Ja ^jj cdl j JJ> 

J&>JI £j-t-uJ <4JSUj . [4 j rjln ftn — cuJaJI t^j^ - <_Ji£. LJLLajj cdl jb? 

^ j^o^^a^H : > l, ^ << W^j^ut<j^'1461 ^UJI^jj 
*cU*Jt JU^Lu/L ojaj ^1 (j^jj Ljj^j^jcjj JLu, cjjJLI jj><-u (jpL, ^Lijjjj 

jj *3_jJLi cj\ j — la ^ c**3 »U miI^ ju-»j oljUc Jj^l^l t_aLisl 

(>a LiaAJ (j-aJJI i j — «jlo ^jfljlUj UI >>J (^Ul CjLI wu>JI ^ijuu 
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4jLj£ <jl^ * 1476 ^LlII e^S^J ^^jbjj^^JifcJ; <jf (j-* ^J^' 
(jjjSLu «—iLIlII <_jL£JI Jmt>- L»jj9j l£>=*"1 4Juji i^jjJ1i£l Juu jJj-aj 

.S^LjJI 4J i < ?? t n< m cJK ( 1476 fUJI >ojJ1 <>> SuJliJI jjUlj 
,1510 f L^JI Jj1*j ^>-a ^ J< ,\i J^l uj-^ ^.ij^» oT 

jlS^Vl 13 <>a 5 b^U 3^3 JUU 4_JV cdJj 

J^j ^ .(j-j.;.^ (3jU"i ^1) Commentariolus Cj\j—^. 
Commentariolus t_sb£] Lb^r. ^jls LjLJI >jj j£ — ^ -i b — «SuLajua 

JljJulJI j lmS\ < VrnjK LjLJI L&j i^-w <jL£ — jjUJL 3 j-^Lst* ^ — b 

<jr^oj i<_sb£j*1 j-^ f^Lz. «Cbcj ^ji^aj^Jj^ ^1 4JI ^jjjui 

De Revolutionibus 4\jj;ttl 41»j1j J^r< . a ^ aJL^jJ! (j^SLij^jj^ 
Uju^ ciUj^ 4 (4jjU-c^I LdMaVl o' jj-i o^) Orbium Coelestium 

. 1543 fLJI Ij^l ^>IS3! jJLi 

L«lxi^ LMmA L yujL> t }\ ^ 4jj|jj JSlj Lt£lj (jl^ 4j| I JLA (JjLlA (j^-Ij 
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.^UJt ^ «Q>p-i — u/ljJL» 3jU| Lu? 4_i ijjVl c^^Lfltj t(2U^ll 

LaJ-i£. ciiJjjil^jli^^ajLi. ^bl ^-Li U£>* L^jfo JL^jj 
(ji^ 4jJjJ 4j^SL^c Sj^f iijLU ^j) ojJ^rP u' " >^ 2 5U;tl 

s^L* o^^t^^jSj . 1520 f LJI j& ( 1, .„ j^j 

Cr^I Lij — ujI (j t Jjj — i-uj .^jjJlaJI jUJ^I ^^uv ^yic t_-LjjEj V <Lj! 

ijM- "^ (J^ ojj) <Lfcu£ JU " c3 J CjLLojC. jJteJ (t < j'^jj!? jf 

lij^LSjj |j£i>a <jl£ JLaJ .(IjLLdjua 4^|jVi,,^ . ^ j^L ^Uj 

JI^jV (jUj .Jj^JaJi JUl ^jj^ S^la^ 0 jSJI jSj-a ^ J'i4 fit M 

Zj^Zj UiKj LJ v^lj£JI jjlu IjU j j ^jUI tJM^I 
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qj» l^Sj^a ^ «i ni 11 jjjuaJ <UjJl9 - 4 

1596 *«JjVl ^jSLpaAj 
Rheticus's Narratio Prima 1596 



4jjj!jJI 2£>»Jt ^ cjUI jjtil i$>.j J>x2J LjL.u.T jjjJuJI ^ttet oil£ 
.ajUKJ! 1»>5U! JtfpJI olil jjwI VL ^jJ! <y> cr^ 3-1*^1 

ju V <>jSM 35 oP> *«t4£ juuV J^UII dlUlI jtjLJ* ^ J3 L ^LJ^ 
SjLu, Jib <jJL>J *=JJ i jj dlJ j Jli. t£ S jJLl ^>L^I jt . LjtjL) ^M^l 

CjULuiII <>" ^ A* 1 J^t ^JlZ3 J£f ^ yfcj ^1^1 ^UaiJI IlA ji* 
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1*» fejU 



bj o^j^Li J-ijuj Uji 3 ^.pdJ s ^ ^j^f cjj^U 

4,uLi ^ ^1 ^1 ta _ tui v I iU 6 j| ^ eJK 

j! Jldl ^ 4*Jj^ dja&j uki_oJ| d^v S jlj ,„ Jib cJlSj ^ 

o^jVl 4^Ji j4 V^Vl ^ bU J, S^ljAJI JLi3 luU Uj*T 

J^il JaiJI U>*3 4J^1 ^JjSj jf Lu>_^ JJUU ^ 

jLLU! a^j^ ^jUa: 4^j^oj ^A^l Jl£j jujui jfi ^ jjL^j {j\< j 
j^jl Ui? _>L^VI jlfT y .J^L-II ^ 5Lu. 15 J^3 oJK^Ij ailljST 

u>il! lJsjU* Jllai J^L i^j J 3 K oj«Lj 

J*i^ V bu o^i *u>ai A- js*s o^ou-jJi b| . ^ ^jU^ji 

J^uf^^cH^^^^^ L, J^KSl^b^tj^Vl J£ 

<> l^lj V < ^fci» : jjfc ^ 4jj2 jlj^j L_c 

. 4i| J^i ^ ^ J£ j^cuii» Sjj^L UjJL ^ 

ufij^) ^Ijj jrj^ Jj^j juu <^Jjj ,4Sj< Aj 4i^L_i» 5^ 

I jLL^I ^j^jj ol^ . 1539 ^ ^j^j^ (^<rn^ 
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J^t) Narratio Prima de Libtus Revolutionum Lu^ 1540 
L yuth 3 .(«JjVi 3jL*j SjU 4j1| jL_^ .^j>UI o^A*J* v m 

jl) j> ^jJI (<uk*Jl 4jL£ jJLi ^ l^-p4 L>^H>Ji^ ^JJ •l> j ^-^ ( 
JLi jlU i^jjj j.^ ~* >aj 4^ 4jLu jjub—^! b^t W>b J^j 

^bjO^luJ ^ Jj .(jj^' t» 1 L_3J«1luJ V 

0 Jbl,i Hijt j! ^Lulaj .t-^ljSJl Cjl^JtJ ^Ijuj CjL1_c*>J! Jaa .nut 

(cH S^ jjj£gj>M ^ (1546 j^js* 1483 (^-l^j^ 

tJ ^L_<WI S>xi* 2Lua2 4^Jj. ( *Ja*11 <UJ> jj ^^^1543 f UJI 

.(1576 r U ^>3j) J«j *j J£» * c^j^i) J** ^ <>• 

j> jUkib ^j^l (-4^ <Ju*3 J>^il Ji*^ • ^ cr 1 ^ 
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ojj . jy*iJ| ^jjU» JMLV < U .k. VJ I jj^aj , Jli^ 4UJ £ Uju^i L^U; 

^ ^ J 1 ^ *< J "" l At l 1^1 Jib ^Vl ^Sfi ^ juufj Juul fl^f 
*Uk, jl* J^j^jj <}L_L l JiJj ,1^*1« »1,^11 u-o^a ^^U^l « . t juc 

J_^ 4in jjjj i^sii ^^Jl 0 | ^ ^ ^i^o 

0 >* oi«a«Lj *U1*J1 jt I j-* . ULtfl t_jjju 5UuJLI ( Luj^ ^4 

4L^J( oli <3^U*JI J-u^ ^ Jj ji, ^ jj| -U .„.Vt 

^ Ui| uj^i^>* u-^-^t jt u) J^ i] Lu] . u Lu.Vl ^ 
J^ Liili aJMisL l^LiJI oLl , f ^tl J^ 1^1 

La j^Lj_«jl «u* ^aJ| ^ju^UI a K I jJ U Jj_JUI Luk. J.^ ^ 
dJLiA 0^ (*J <GL jui3 jlaI j_£JI , V r ? olS^iUJ! «.„hr ^ 
<bja^ a jj (>» De Revolutionibus v l -< J ^ 3j . 

0^ ^jj c^Ujj .ajsypisji a_^i j? i^jj 

Cr*^< ^L^< j^Vl iijivj . > ic ^jLaJI uj^JI 4^ J| L_.bUI 

Jl^Jj ^jVl 4*^1 ot ^1 ^ ,1,1 juj| ^ ^liji ^ 

v bsJi lu^jVi ijiib-^j^i a^ji c^i j?j tJ 3ji £Ls? ^ ^ 

De Revolutionibus cjL^J^I Ij^Ij 2U: ^ . J^J( J^L 
S^Vl 4iwj>j ^liii 5^3 JjaL^l ^Jfif - Sj^pJl ^ 
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jli^VLi <j! jAj <>a)J1 ^JlS JLla jiJ 4xJj . U^iaj cr^iaLa £jL2 <yi 
4j]j u^VW Ulu .^uJLll j C^J VJ <>jVl SjAjJlj Jjila^ 

jt) jJ ^jfljiK* ^j-^j . J^l Jlji* as^ll ;L£» 

Sj^^jVl J^k ^Jua ^ ^ . . o * . t l « V 6 ^» O^ 1 O^^» 

M) c> J* 1 -» 0l J>*3* lHOJb -iJ^ j* 

S^>« J^-JJ jiAb (ij- 1 ^' Oljljba Ulu (lla u . t l <-Jp1 

*1juj1 LJIjI>a LuLu 4-tlajJI CilpjJI tfOA Crl< m iJ .^«i g rnt l Jyv Ojlj^a J*S-J 

. J>V1 iluJI J*j V^j 

O I jjJl^j (3^^ jbuVt ^j—a b! uijJU jjJ j . ' «t l j— C- tpoftl 

*£JpJ iS^AjJI - 4 M . fl*i >A <-*JJ>»JI 0^ f^JJ •<■ >"* '"^ C)^ 

. ^«4 inti dlifl ^ J^JJ O^J^I 0^ 4ioUu JS> ^jJ! ^ 1^ j& 

4JLIa 4i9 (jru j—* Ijjvl^ JJuj (j-Ujj ^jai^oVI A irtt l ^_JLc 0^ 

(-jLS JJJLU» (J-uSLu >JJ^ £J >— *U ^WJfcfj ClVVj °J — 

jjui 0^ * De Revolutionibus 
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J^i ^ d>> V LulJj J 520 r L^JI ^ ^ ^Ljj jj, . jjLJjj 
«jai ^o*U cJJ> .^*| ^1 4^L_^ ^L^fj oLu^L; 

fc**ii • ^ ^1 >£I <>» - De Revolutionibus 

(jlj |U t_>L&JI ^1 U JSLAj J^iJl ^ - ujSJi 6^ e*»* 
.4JLJI oj>iJI c^ljJU ^jJ 3^*11 ^jl^JI ^u^l j^j^ ^ 

UUiaI 431 j c^JI ^ ^jlJj 1551 f Lil ^ ^ <•> slj^l atf^l ^ 

>-^ls3! v j > < ^ < ^jVl J*, i I jl-Sj) Reflecting Telescope L> ^UJ1 
.^!a^>j 4jLij cil^lj^VI ^ Ji>J <J ^ t (Refracting Telescope 

>f« ^tu-jj^JI « j£ J^U ^ oJjL-i L»jLui 1 554 ^UJI ^ sUia 
e^'j *( WjS^t) tijL^ 450X1 Sjujl>J| I 4_S1. juo obj ^UjS 

4jIoJI ^ j^j .^lill ijjl* l^yf SUj ^ 1553 ^^J, h ^ 

i»J*a ? *S^JI > njn^ j ^ t jj-mJI ^ 4r: ju^ ^| j^Vb p 

. c L*i 3jUi«^ J^Lu ( 1 559 

^ Jj 4^ *GjUj ^jjjj t (,J>U> ^,Li 4i jJL, V j|) 1^53 

vj^«J3 ^ r<^\ jL^j^I JLkjj [f»,iv, i «j sbt Theodolite Sljjil ( # ) 

.«Liiai^ 4jJ>aX. ^jla^u j^jj ^i^o 
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Lujj .(1558 r UI ^ ^ c^O *^W1 *^ 

(j! ^ J* JL-kjki** *-kJ! t>>^l ^ 4Jc»j_«uJ 

^jJI fUI 1 JlAj .1571 fUJI 4jult3 <>> l-jL^Jj! JJ^J 

Lufcj .Pantometria <GI ji^ j «GUaj <uJ j!j-u»J ^ . . . 

t 2UbUw <^ r ?, .ir^j Ot *4,u^ W W* J— ^"-9 

t ciL>b£ ^ju^t t^fl—ju L^js j-Aa ^1 cj^UaJ! 

j.^, .1579 f U Supernova .sj^UI ^1 j^j i| 

** * (##) 

^jl*j.1576 f M jju^jJu^ ^Ujj^IjIj^»! ^ l^t*j 
^1 J**Ji£jJI«4jjtt_^j/tf ^ ^ i^iaj 4^ ^ 

2LjLp^i3 4_i£Li* ^ cUl^lj 3 .1.'*"" '« 

^ 2^*3) «GL^ ^ ^jUiJ <^U^5 ^ ^* < 1601 " - 1546 ) ^ J-^ (**) 
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I jUjU. . ^ U_-j <ju-^j 4( ^L^ V oj^jl (j! v l "<JI ^ ; M 
lP^J -oUUTtfl £ _ r _a lul^ VU^J SjCU-« («.^iil (>» J_SLa 

^ 1^ £^>f ^Ujj y • jK-iVl *ju* ^uLLc 

J**J '(^ Wi 5— 4jLc j Cx^J) Cm 4laj| jj u _ui }Lua3 

cru^JI ^La ol>a!i ^ 1 1593j 1586 ^Ll ^ 

J$2» <>Vu ( _ fr ^iU tJj-^u ^ Llsjj^ U K & jJt 

.1600 fUJI^ijjLi. 

Cr* cr^l JdVLij jlf^ (j-u—iUjjij j ,.\u ^ JU^t ^ «Uj.-^It 
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. 4jJjjJI 4jI Jualan C-.tJ-i.uJ <fl>>- f*JJ «Liloj^a» LaJjjj (JjloJIj 

, 1548 f UJI <> jjJ^I t jHj>j «M (>« t/oJI t^-A^l 'r^ 1 ol 

. 2Uu^j^| l_3jju 4^>>- £Lut (>» jl£ 4j? jj* 4 i .mK! I J^> fj>"» cr^ 

.((*1*jJ1j 4^SoJI 4JI)o^>o^>uaXI ^ftjjUli ( . r.Kn jlj u*y* <>aj 

^(SU^j^JI ^1 f U. fu ^j) cj^jo cj^JJ ^j^VI JjIjUI o^J-* J^l5 

.cdJj (^JL: 4-^3 4J_u J>»*J j*JlC ^y» ^jJt \jJb *uj^ 

.(^wjJjJt j, ^ I mi m L$jt Juu LmJS CjJ^I L^jJLi (jijJJ J^lj^JI 

L* ,„j j^Sj ^<J\ iJ/OS^ Jlji» lj-i^ ULoaI ojlMj *LHM ^1 
^ 4 Jj^L 4_p-j ,„tl i±i*JI juu 4j>sSU UjI (1614 ^UJI ^) 

(jiaju (jl Luajin^- mj jM^yu CiLU ^1 4-«jJuaJI jjltl J-a ^1 — ulu j! 
^ jJI) LuM ^IHI t> C^^l J^ 1 tiJ^ 6* UtSi^^ 1 ^ 1 

o^j i^jU IjrtU'ij ^SjUj ^jpj 1598 ^^.j 1556 <>« («s^JI aj_^ 

La jjfcj erlfi.) CjI JlSjaJLI oJl^J (jJJjyi i jjl^ (4jjjb — <-ujJ>j1I Ij^H^ ^ ■ > '^^ 

SjJijJI ^ ^j^j j? j--^ *(>*^ (J-^i 5 Cr^ > -r ,t Sf J J 1 -^ 1 
tjlj Arr.j^.^ti 3JL ,a7i*\\ ^ 4*jJ^1\ Sjju^il AjLjJlJI <j| ^ — ljLiJI i^jiaULI 
J^dl Ijuk ^1 Sj^U \q\ i } u, [4<m«'A ( fl.KjmM j! 4jSyj5l^l 4-U..UCII ^ 
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SjIjIj t (1585 1583 ^ I >iL»oj ^ L*L^9 spa dili ^ U») 
fLJI d jj J i 3< <^Jj 1565 fUJI jlSLu^jjJI ^LU^I 

<yi (^J^) j'j M ^ V^jl J <( V- ^ >^ SjU ,„11 fri *Ul 

J' 

spa jjuj m u A* 1 1 j^Lw uu j <LiL=. 0 r>intl ^stf 1 1591 ^LlJI 

4lUk.L ^jj>j ijbL Lm^ j^oVl iSU^LaJLlj ^ «Jl ^ 4i^L 

I JLu*u*j (j-uaJj 4ill Cjl^licja Jcwf jj& uiU (j L ^LaUcVI) SjuJLlII 
ijM- UJ^J ^i* — ^y. U-^J — — ui JU^J o"jUj (<d}U 
(joiJ VJ-^M <j£Jj i4-^LxJLI Ci}U^_^ ^L.nl Lili JJ ^Jj-aJI 



Uf^" 4ijJjJl j^jjUII Jflj J J_u Ujj^j^j j-u^a <jt ^ ^jJ! ^ 

4ijJLa 3jjJlC (J-ojjS <U Ccar .jjf j} . I Ju4> <Uoij j^jLi ' ^ ^ jJl <La 
^1 cr^ c_lL_^Vl JLvl t JlA JjlIj) 4jIjl5Ia>j j<"" ■ -jj ^| ^ ^ < 
<U^J <j? J—J J 4_cj ^uiJj .(2ul_>VL ^ 'w jl JLual Jj^ Mjjio L-JLo) 

L^jUaU IjJ^) jjj^JI ^ 0 „^ ,1 , 1 1 3 ji^] 3^1, (jjj^ 

o-"L^= t J u^P 4 — 6^- 1 juk *(^JUJ1 ^ 4jj <A tl 3 j ^ 'M j_^5 

^ jj>.T La (jl^J ^ Sjj^jJaJL) 3Lp» J^jvj ijiw .UI Jla ^^>J 

• So^lj jlS^Vl dJufc j-J.^ 1 <u-oj (<u JL^ 3 „ui.uSJI 4jl.il ^1 

oL 1616 r L*Jl ^Hl 0 t ^jj .SjLaJI^ ^ J5L_oJll c^Jj 

Sj^k^JLI t_z£LII (>aji> De Revolutionibus t_jb£ S-t^uSUI ec^jjl 
a-^jjjSJl cAt .(1835 3Lu- ^ ^1 4^15 2U5UJ1 ^ (Jj) 
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jjijl^j j | 4_uaL>. <4.ui u<tl Jj3> J-a £-co1 j Jaie — u j-cbo^ 1600 ^LJI Jju 
C-ljL>- *|juJ1 I j A Jlo ^jSjj^J^Jl O AjLuS U >!JJM .f — I UJI 

, il ^U.vJ j Ci <f jjji 4J CjJl>. La ^jlJli. <jL Lupj t4_i*>.jJtl o1 U1 . m1 I 
.SLw^LdUj 5tj^ j*;<t j^ej ^yLi IjLui-a ^^1*11 ^jlSIJI jt>.t Luaj! LojjJj 

L^JLfeL 4^jJl5Jl jj_j-axll ^ 4jjjjJ,I S^kttl Jl — <tC.S/l oJLA ^ l—J i (j' 

LjJLLajj Ljj-C. L$aU*jIj L^Ujj^jj 4JLuaVl JpljjJl £j^J 3 njUiU — <-u2Jl 
t4.L4.Ut I S j>>Ul CiLljU>i>. (j-JLl JlcI — lu La jjfc (3 trtflit b L>LLa Ujaj LiJ 

^JLu ia U uuj *^Ju *U^ic *1_JjU 4jCjJLaJI l^jI — iXb U^Lr>"< Jaj—LStJ 

t 4jrtjrt-Jl djjMI <jSJlj *><^- u^-ll — "Jl 0>^' cr^ LuD^-niw *^JJJJ V ^J^jiaj 

^ ^U^LJI C'^*^ ^ylll ^UjJt jJl J-J-JU ^ <J-C£j iCxil — ml Lt^ 
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(JUI IjU*1 &w JLuit ioolitjj ^AJLi. JLui! 

^IjLiJI ^i^MiJI t-uJL-uJ Ijluu 4.1^ Ljjj ! jaju jaili jf Ijt j^ *. 

UU*) SjL ^ (»130 f UJI jJj, Li^j L^O* ^^UJli: j£ 

cipljj dUjJ .a^Uj^I a^W^yi J_^.b ^LjJI ^jl*^ asu:t i 

^Tj jl A*j t-JoJt ^ «Lsolj i^ftjJLiG ^ jl C7 2J3j ,3LpJ| 0(3^4 J£ ^jJLJLiJ 
<*L>Jl 4J Ljjj <>» 3j_ic Jljj V^nrtti Ulu UU 

j^j-^W Ujj^j UsU- 1 h . U J**J1 30 udLiA .Ujj fj\ J—SU! 
Ujj o^ij .^180 ^ UJI ^ Ajj! sLflj juu (jij^ 

jLu^vi au^ ^ij^yi j^j 4^u ^1 ji^v o^o^j 
U£ ^286 r UJ! V| JLap ^ „^0 (J ajjjLi a 

tj^j^j t^ j^jlUt JIa «-uZj Z^ 3 ^ ^ j^jjj OjJL_j>JI 

3 jJ^ ^ Uij c-ckJI ujI Ja\ j) 4JjL5J! 3_Jijj^Ji 3 j£^J| jf 3 S^S^It 
JUx.V ^LstLLaj oL»^j — <-ul ^-usj-c tjlSj .(Ujpj ^joi: jjjj (j^^JuiU. CjLLi^ 



j,L— LOAJ 
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(Jj uij (^jil JaLitJlL *Laj$ja ^g£jj| .sljJil» ^$->L ^<jfl"*>J 4JLc JJ-^I u a j 

I^jjcS^^ ,1 4j1jL>»j| 4jJJj£L11 VI (J?J->- (J^-!j j*a 

l^iit) (^ylll ^ J £Jj <lllt ^ «GjL^a ^ ^JacVl 4jL (jjjJuJLi. <fu 

Llsjjdj^a q\£ i > £j^uiA\ ^__ul>J1 ^tJjofuJ £)l (_djJUJ . (Jj-JujJ! ^ <ju>JI 4-LU (j£. 

t_£j uiVl j Jlujl)! (j^i (Jl£jI1 L^C: lij Luji: jJLu L_« f L^l i±Uj ^ 3 

ijle. A^LJfcJ; mi" 11 <UL*£.I t_j£,l (jjjjlJLc. ^jjvlj t(Jl "iill ^ (jrLAjiifcJ uJ.1 

gcjj „ uu'o JjLflJb j*L*S 4j| ^^ic JUftlj. u.i OjLfll jjj) Sj^iilj jjj LiiJlj <_j}A£]l 

l$Jj JjUOJJ (_pJI jy—SllUI <jl I JUfc er LuJ .(«L; tlJI jl ui^-Vl ^ JjJS JJA 

^jj^Vl CiLIj-pJI (jjC 4jLu»IjJ f^£. LlillluG Cj^oM LojI (jLcujVI i ii -v <jx: 
^jjwl j^J tioL ^1 <j£. Lu Jltcj V ^jjLlIl <jV (j-lajj .Sj-uS> »lJLi>.? L&jjIL*jj 
jJu£. 4jMjJI j! (jJjVI <jj>^l t^L* <j4^ ££H-"-*^ JLscji SjL*. IjjjcJ 

J* U^UJI j Sj^Vl UKJI AljUi o-^LJLi: Jl— cJLU <±U jJ .SLJtJI 

JSLl L^kujjfe ^j-c-ua ^LuLuuVt 3£ja1I (j^AJ jjfc (jdUjjuJLc. $;Ll>>I <jl£ Juli J 
3£^»JI jJai *.Ijjjj tAaJjjJI dJuibJI 4j| l_3jj_jlU j .^Bj^c} jjfc La 

si yt jLut iciLiljjL^JI j^iuu j! j—JIlc (jpu^LwJI (jj-iJI ^ 4-iljb uijjjjJI 

JlLo (jjj JloJLI <_jL£j*I <jjjJt JjJuTuMj J JjLLll OJL^ i-u^l (-jjJI ^jJLu (jU 

^JLdf 4 ujIjJ ^1 j£.Jb LuLv 4^j_>JI ^Jub Cxlc-^ajj . j_L>.Vl ^><>XI djLlc.Lt 

jL-uj , 5ui_jj^Ut ^Jj L^jLojvp jjji Vju «LuLijjiL) 4j&jSUI ^jloJII (—iLlCII 

(Jj U m V ^Ij (4^4JJl2JI jj i^ttl jJLa J L) jj »^ m« cllJL%J <uL <-^lj-i| 
4j^LoJI 3j_aiJI (j „V io.il (jiaju l 'm itu Ju>o Ijab (j£Jj . o^u^ 4 — «JL^a (j^i^- 
oL«J^^p Ifl'^Vj) *— 'JtJ^ t _ ? jJI 2jUJLxII CjL^jUJI 4j < i ii*^ f ^jlttl (^^y-aJLll ^jj 

i j (JjjjJlJL^. JL*£.l j — uij (j I (jjj I Jl^Jj t JLJjj U-fl 4j9J> JSl L^i! Lu 

(jja LgJ La . Liejjlj I jJo»j U U. a Jj-cj 1525 aLlII ^ (jr LuaVl ^ — 3jjjL^?I 

SLJLu^UI CjLojvjILII jjfc <_^JL ^jU'm»!) «Luujjb jLS" La jl l_3jju (jl 4jjJtjjj 

0(.\j£ <Q£.LLli uiL ^jSLj ^qJ p j |jL>.? (jV Ijiaj 1 1525 4 s-lL 3Jl_jJl?JI 

JLj^ll £jj i'u } £j\ 5^1 .Ltl JyJaAja CjL^-jlil « JJl J ■^ t ^ t ' (j^ual (j^J * ^-f^Lj-JI 

. Vivian Nutton, in Courad et al. ^ (#) 



45 



^.Ijijt (j^o '1514 ^LlII j 1 o f 11^0 31 jJjjiSjj^j (jjjijjJI <jij^ jJj 

jJjLjZi jj j^^SLUlI ^ W. t j <^tl (jl^ j| — c-lLsJLj (JajlJI j^jl^ ^j-^ 

f. I i Vjf j^jJI i. «.La 

4 i-uj Juo #Lp*j y^J-A tiJt JuT jjjiJ^Lj , ( _jjijjLj j^fl ' .L.tl 4 <j<|jjj 1533 

tj-uJjLj ^ 4l«L3| SLtei C7 ^j( 4j£]j .^jj-ilJI ^ jll^Vl lTjI jl^a LiJLLk 
4 <-uJlaJU 4jjLoj^JI ^Lj^iaijj^Vlj I <-"->^ (J^i Vj*^' "'J 1536 

<jliip ^1 jLcj .^^j^LlJI L^-i-ui jL«-u I JkSL& (j^Jj t4jj l jlo|j t jjal 4_*jLajj 
^ — <_ujse_) 4^aL«!ufelj jtJj— *jjI11J 4 — i-uLjj>. Ji^-Jj i 1537 ^L*Jl 1 ,u.i\r> ^ptJ cLcp- 

1536 *UI 

4 tfl <Lli3l_5tA 4-J^ 'J j~uLt*4 (3^J 'U^J^ Lr^ ' 4_lK j " «~j 

4_D~jJt3 ^j^jjl 1 „ w a£> 4j>ul Lc jLc^j-u I Jw^Jj • LxuJ^£ SjjJtJ! ^j-jjti ,..^a 

jjujj . 1537 ^UJI 4jL$j ^ 'a IjjL ajuiLsej LILL (jjtiJl <^m-w tLJLLajI ^ J) 

(jLssILal ^*i^-JLm-t£ (j I Jj>J»iJ*J <ul C.t-i-->. t^-l^-oj «ilj^} -^*-a (j^ ^ lJu ^ 0' 

< _ ? iS c-lj^L^aj ^>Lj ^Jjua <L)L) ^j-j^tt ■ ..^a j ^.Ij , IjjLi l-aLs 4 jlfT (^^5 4-Lluu ^jj 
1 i^i j I (jL^ t^j-LJLc. n^f (^-^-J i4jl JLu . JuJl>JI ^^^^jJuJUJI « J-lUlJI» j Uo j 

luLflJu ojaj ^>-jj IjLp-l J i (^Ij^^Lj ^^jlf. (ji ^j^i' 
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.Vesalius's De Humani Corporis Fabrica, 1543 



j! i_3j^jlIJj .J^j — " L* BjjLasTui ^La^l ^yJI <ULl<ui 5jU->. JIUj J^l 
Lfljj t LJjLa oj^>.|j >■ La I j I t(jja <-u^tl jjjuaaJI ^ Julll cjLi*c 

(jrJ! dJijI — i-oJI Selili tlijl^j ♦4j'irj<^jJ (jlalj^-Sf £jj_>Jl ^Ju ^jj O jl£ 

(<u tj-aVl Jjf IjjL ^ 4xlj->JI 4jl£Laj (^jli-a^j ^_i3j! 1 jSL&j .4_t£. lJi mi*C 11 
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Tabulae Anatomica Sex : e-^o 1538 ^ UJI *j - ti 

JUfe 4"u i> 

4 ^A-L u3^Ilil ^jufc jl>.? 43j — t*i JUu (iJUjj ^«LjjeJjalj j»j luj " j 



g- ti Al <J_£>-» <j><.*it £^l>^ <-M>*1 fU—mj i^jJ! u ( "J)>M (*! <-"J-Ii 

«j-u-oUI» c^j^jiil) De Humani Corporis Fabrica «^j-V ^..yi 

, 1543 f UJI jjLuaJlj (Fabrica 




taiMfal<l> M » ll l!l « lll l t M |l| M |l < I» i ;« |l # »»J .J l »Wu llt . ; 



«:ifc.»s*rt-* *V1. _ _ _ 

'- -^y#!> » !«ii tfii » »afir *r'" 



ilriscvft sAtteViFicATio&m Q£n««. atk»n>s o&.c a. 




V S'; -1 *' 

t*MUrr» T>««*r r**T« i>«tr» twwp». s*»**?»-***. 



Tabulae Sex 1538 
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p- ~ r it ^ 3j^U ^1 Fabrica £>*>»j 

4JLjJL) pj< -"tt ^k. *4 uil aUoVI ^ *_jbSj*l • ^ 

lSjJLjJI £Jj, — 4 — uj\ j J ^-u-aj e ^rv JjaJo <>aj j^Vl ^^ Tftlj 

(jL ^jImmU <j&J ♦ O^jy J "*■>■ gj^fl" <-uJ ^1 IfWjJ 4 jUtt l 

<jj il . LSLj^jLs 4__jL£ jjJu-oj — J>>^>- Jx£iAJ !jj (j l — ouj>U 

juuj , 1543 f L*J! L^ajf « ^h^j iEpitome «j^^l» o' >^ ud— « 
3jL*1j <cJ jJt>j ^^jj^l 4±*x. sLfcb^fcjb <4_aL: er-JjtJI ^JUU S3-L*i1 

1542 J!tf_^ ajL^ SLi*j 3>iiJ lj^L_> ^ J^j j_ &cJ&j 
0 i^.«n <LuL£ j! julI «i*^ (Jjb ^ U^T C7 ^) 1543 j 

cjljLSjjL jUi» jl£ (jl^ I j| L» UUj Utjublj .4 uni a jju ^ 

^l^^^iHtj La^g. Jua (jSjj i(L« (jhjULjLll L^jj jl) <U_djCJ 

4j Ijuk j - j ( nr>tl <-i-uIn 4jj£. mJJlII ^j-u^LiJI jJjLfuJ <-J 

Libw 4^L« j jjJI ^UJI jLL3 JjUi Jjji) 1 556 f L*J! ^ 
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'5-u>. Sj£a ^ p* ^ uh^j .(I >ii^i ^U^&V bUjVl juu 

dJjis *l J-fcJl jjAui/ ^Laj La (jLc-J — "'J Lj -l- > f ajLi?u2,b «LfcUo 5j| Juc 

.l^L^i^ftS^J^I^T^ju^UJI IjuJ^a^ J^LSl^VI jl^l 
i(J ^j^JI iJ\ ^Jb^^JI ,,.^t (.^L^ ^jf 1564 ^ UJI 

4a«U. CjL^jLLs ^ Ji-Juj LjJLLjI ^ *-^>u <j&1 Ijjj^ 

^ >4>J tbjjw (j—SJj .ciJLiA ^JjLdJl 4 ys-*'ti\ II Sj^aJI l-^Jl^j Ij-il—J 

(jr k. ^1 S nnt. i T I CU^sJj o' * — t*JLaXI ^^IjVl ^ Sj^jtJI J^la 
Ulu t(jjXI i yt m) Oj^Ijj 4_uLc. j_i_u»Lc.!j t ^ - ^ I j ^ fj.yjjj^t m 

oh) cj- u 3^'- tjj 4^ u-^^j * j^*^' obi- 1 6-° 2Uuit£ cjVU- ljI^JI <jjU. 

cL*-p- i4_ijLj^jJ| CLulj Sj-J^3. (2l£JU «Lus^ l_3 j stj V 1 >< 

U*^u^l ^jjfcj 1564 jjij^I ^ S^j^jJI j 5 i fcJ u a j^nft,«ti LZ^l^jl 

L^h^- Ioj «j-ut» *1543 UJI juu 4\f,r*> i-.\\< 2^u\ \ ^ijUjyi 

<-4J-X> Cr^l? (SjL^Lj S^uaj ^JLt 4J|jJlj t j JLc £jUuJ1 ^>-aJI ' 

* J — — UJ^' 

djL=tjV (i^kJI ULu^j 4j.ckJl cjV^jJI JjUj ,u^T (>J cdijJ 

L> (j-J ^jU -i^ji ^jJ! j^JLI ^L^^VI .^j p<„yl\ 



50 



'J— JW, 

Jjj^jU. f lmL Ljaj| j^te cka*^ Jj^' '^-^ u— ih*^ 

du.p. - ^j^Al |jb*-t Ij^b ^1 ^Lt ^ 1548 f UJI Ij-u 

«cu-usj dijj «G La ,2u uj 39 j o — «< <^ Jljj V 1 562 

3LS» miT^I <j ) Sj-u^ £ — jUj ^yJ) 4j^sbj 4 — jjL^j < J-*-*JI u, — 

jjj^JU ' —-jj ■ ^1 - J Jljj V ^pJI j «Fallopian Tubes c-j* 1 ^ 

^iejj idoJLlil^l 4_LjJu« ^ 1537 jjL» 20 ^ ^jj^j^jLfl J — Jj 
ijjuaitji ^c_Jj iiHI (j-"J^J J-^J • 1559 ^UJI IjjLj ^ 

..„nUi ji&y- 1565 r ui t jjL ^ .^ji ji-^i uf a— u 



Estachian jjSIjjj) *^ — ^'i («*j-^>J' l?>**^ Ji^J 3 ^ — uu ^' >^^J (*) 

tf jla ^ l^ijLoj j| 4£ j1=»JLj u U m^JI ^jiVl (Jj^j (jlll Tube 



51 



^1 4_^IjjJI <cJn-L>JI j^lajj 2LL*.Vl ^cLu 
CL>LaU_ualJ u lj .rnVit lj Jj—j^jJ! «ti-uaj ^ Jl*23 fd*U 4jL»1^ ^rfbf 

4^aj Sjj^m tillj j — *j L^bjji 1579 3 i , „ 2ULc J N ^ 

<j£j ^-jj — iiJl ^ Sj^Jl ojukjjSJj , 1603 *il jj a;* ^ 

^JJJ <Cbc_u=> JM^-I < T « l ,iaJ 1613 ^Ltil (j-u^J^JpjLa JlcLSj 5tjj ...t 



Jjo^j <-_<u£ j Min^l 4JLjJo (j — tfuj |ju jJs i 1602 ij ^>.j jJh£. ^..v t ...t ) 

. 4j^ujJ| 3jj JlJI <L<j jiaJLo 

*LeM J£ 3j jjVt 4JUj>o mJ jJ! fjJI jJu-aJ JUUI (jL Jjjj (cLLlS SLLajf 
4jJUaJ! flJ-A *Lut rtTi < J ^jjfcjij JLiJLj 4jt < n'iVl jj, p .--wt) 
4jojiaifl jjj (jL J I — Hlc! jl — ««j .{«uh J£ — <ij HcLLud JJL^j*jJL 
*L*j? LAj «fujj t ^ J J1 (>> «5j^pJ| ^J>JI)) (J*^ ^cjrul j (UI 

|j| U^ j <n-V . (S ^rt-^T I t jx. jlaJI J^Sjluu c-l^u-J LJUh djubj) p 
1553 r LJ1 .(1774 f Uli Vj , a AKj ^ qj t ,„<Vt Uja 

Christianismi <ub£^ (ji^j^ JjjJLw 2L^*jJ,I ^ ^1 Jx^j 1511 

(^dJj j^j I flo .. .t loAj) 4j^ajJ| «^jJLi-aJlaSjjJ^JI Restitutio 
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Cjti\£ I i<_JLall (JjuoLAJI j)jl>JI (_yJa 4ii ifl.a c-j ^Sj j j r ^j^oij i^j^Iu^JI 

*J-u*J (j£LIj . CjjJfc^UI 4_l*JLc 5J| uu j ^3 4JLuxdJLa <flLu»L£ oLojJjlII 

<j-aJl£ i} . ^-dijie-« t jJjj>.T (^JL)! t4jl. n 2u«.<a t t „■< «j JJJj-f 

fw2U ^j-nj'lJ^^-L^u (JjL-uJ „Jpl (jjUL^ lJl2>JJ LoJU£. J . (JjlSLsl 

^^iJt (JjI utj}\ £jA Jj>\yiA (J.i. i.u fj\ — i-uj| 4jjualjj« (jJ^- <-H^ 1 1 'u j*^ 

0JL&3 . LLiJuua ^ « ■ ^j^ij^l 

(j I (ji^j (^jLaII ^J—jlJ^ ' ^^'"^ J ■<~»>Lya Jjjjlo lt^ 1 I 

27 

c_tL& <L iMj ^Jj L f, ajI 1 « 1553 

^cLlII ^ I j jj? (jj/jii^ <jJ j^Lj fjj »Christianismi Restitutio 

tjyjJl 4 telit i J t j-lC. t 4 — JL^tt 

Q A J '-'j^l cJlx^JlII ^1 4j J JJLJJ 0^-? uj^hl\ Jl^Lj ^jJt <^p> (J >-lj 

. ^-,„Lf,^Ji #L»j| J£ (jjj (jrtJ* t*iu?Vl (J-aL>. ^*jJI ^JjJLJ ^..«Jiaj ^jJ) L-JLaJI 
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$L>uVI 4_oL»*| CjLajtn'ifl <J7 jS> i<j-uj — jSLj^jLa 4.<y,U.<i 4jS Jl> [^Juloj j _ 3 jJI j 

t.X& (j L» I Jljjsjj .(Uii'g j<_< LoJI flL>ol ^, J II Juj . 

I JLuu 4itxb <J>*J ^Ljj — <i 4jJOjuo ^ >Luot t jJj jl Ju V ^jJi 

LajJLt L jjfl**(ni<ill UjJbj^t» ( juk <j| JLu . Sjjj^l ^1 (J^JuJ 4jJujijJl ^ 

^JLu >j j*» . o £jj>l *Ll! 4ju__«_u (jrj-i (j^a^j^Vl j-fcj . 1578 ^LJI 

0"J^ ^—iK cAs cSLHL^^ Lp^ J j?^ ' " 4__^j J^i ^ fLJj 
1597 ^UJI ^ ^j—jj^I^JI 4^jj ^Ic Jjuaiw tLc^ <£-Jj> — ^ 
<±<u^ I >>Lj J^.j U (jU j u, 4_£J j . t ,Ult 4j lJjJ LLfc ! Jj <d*ij 

dzj^. <u! oj >U JjjL j& LJUa ^l^^jU c!^_p.j . 1602 ^UJI 

<-<.x~ >. t 1602 ^UJi I >ii>j| (j^l {j — 2j\-6> jLc:j . LZlL Ll& jjw 
Lj^j JLa£ i4_jSJU Jol — j I ^ tiJjjfcjjj ijiuJU «G^ l>lajj • 1604 j*L*JI 

^LLVl 2LKJ M^j 4jL^I jl£i (j^j ( 1609 ^UJt 
(j-u — citSLii j*LjJj slij (j^s (jryiLc juij) 1618 ^UJ! ^ ^< <^>tj * 1607 
Jo-^j .(1603 f UJI ^ijjJI ^jJI) JjVl (^u^p. ^L^sf j^w? 
(>jV u ir^>-V ni t ^j iU'C 4jlSL« ^ o >»f J^ji ^JLi 1630 ^.UJI ^jLk 
1625 aUJI ^ij — fcJI Cy ii^l ^jJI njj^\ jJjl j^i >4.j cd_UI 

(j^Jj .(^jjJI t^rH-^'j ^aj! i-JI ^ jJbj) 1645 ^L*JI Oj^i tuS'l 

j^nj Cl>J Jj^i — uji^I CJlSc-u^A i^jJulj ^ 4_Jj4>V1 <_1^>JI OjJjul (>L_jv 
I Jl* 4 jirtta <-4>JJ ^jLt J cL23j * 1646 ^UJt ^ 4-jjU, j_JI ^j—dJI 
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(<u ijl ^jJ! <j^La V 4jji^aJL4J Lil^J Ja-dlbwl 4 — il £ya ^C.jJt ^ — Ll^) 

4_jJsLis 5Ll>. o JlC Uj julj 4 ,, .fl;t ^tj t (1649 ^LJ! <>^jL. 
^LkiSI ^ ^jJI 1657 ^jj^tiJl^l ^2uiil ^Ijo^i 
^ JLsaJt <J\ j t~-^ i i 1654 f UJI ^ *LL^I SuKi 1 j 

La LUr jjfc ^ jLk J^l 4 j ^jJl pjt^ttl JajlJI l'* 

^Lj^Ld LlSj jjj i J 4j? t_ju uA\ j-A I J_4>j olj9a1 ij S i»3^>o I 

J!u-j ^ jJl «ubfT w <GUtji ^5bj j — ij jrjjv 1628 ^L*JI (ji>* 4 — 
De Motu Cordis et Sanguinis in 4_jlji^j l-A*1\ ^jjIj «^r— a ULl* 
^IMI <_,, .(cjli)^pJI J& ^jJIji-AUI i^w^) Animalibus 

4^* "i^-v- ^juaja JUU ^ i">> 4__) 1 
4j jL*_a ^1 Jula JLsLjjjVI _ij_i_uj 4jjj3 4_u»jljtA l£)Ll& <J1j3 V d<jl^ 

4J*L>- (_p3 jju (j! J j V 4jI ( _ 7 ^jLa cj .(jjjj-LJLc. ^ — jJLju 4 — «jvljj, 

^jLs ^Jj . 4 jjjajJI SjjjJI 4 a il-v J £jj ^y^J — Ijl>. 4_*_Jolj 

4_j m-uj 4_t,<^/?t — ii 4JLa O* < r^> < _ =T IlJ1 4J*L>Jt (jls^c 4Jl5j j >io 

jljJoL ^ J SliJ ^JLlj <_u * LaJUlt L^t^Li. <j-a JijL>.j jolaJI — jjLj 

.dJLs.j t_JiaJI ^jjijJj i(_ T jftlft]| tfliJtjJI (JliVLsE-a 
^, <>>jj 4 K r^itLj 1 n*i g a ^^jLk do. 4_2ji^_LaJl (jl I JlA jj-a jli^tj 

^joiaie-J 4_j uj^Lilt l^j<?> c?"^^ JJ ' ^ * 1 1 JLLa jj^aVl CjjuJu i. Aj£ I — <J 

CjI_j-<i^ JJLjwj - j* A". * a jLiSj 4_j 4jLj 4jtjuaj ^ jJl l_jJL2JI 4^LLa ^yjij^k 

j_yc. 4jI jJJlSj C^jL^ ^<utj .4JLu3J (jruij — <MI l^V <>> (ftlu ^^lll ^jJI 

(_JLUI jj! ^ ti> jlj . Sjf^AlI ji>>jH I J — ^ 4_i^^ 1 ^ K !j l — aLcJ 4 — 

Luj^a < i u 60 i4jjJl>J1 ^jjijjLSJLLjj — <-ujHll ^ ( >>j m^jjijJI 

I jJlJ 260 ^1 ^Jull ^»jJI ^jjjjss^» J-t-^JJ i4_Ja_u jajJI (j-a 

jjL-ajVl ' a U.U ? 4j>Lj ^ t_> >Sj La ^jj (( a.jJl 4_l<^ o jufcj - 4i^L_Jl 
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<C_uia£ ^ j La ^ — c J LuS>3 r. i ^t l (jrulj — <ij Sjjj! j_lc <j1jjjJI (jr* 

. £l>ui Jj^ (Ligature jVi J*bj) <cS^ y J*L, 

Cr^i V^L> 3-ljjVl (>a Jic u«J cJ^lj— ^1 6? i>*W J 

O.lfl dsLj Lt*i)JG dLai orj^ LuLi dJUJJ .^IjjJI 

Jljj V Ulu (jrtJj — «M! >^ ^1 jjJ! ^ J^aULi ^ jU ^ uu I jla 

J*li.t ^ 4^)1 ^| D t 3^ jUaiVl ^ jl_1J 

^Ul <jj aiSUJI 3 ^1 gpzu^j %j ,,ru VI ^ (£l s 

UU ii^Ji juu^. <> >Uj <jt£ jl2J .^UJI 

.(1653 ^Ul ^ 4jL&j Sbjjb^yi 2u>.^i 

. JjvL^ fuuk. <blSj jJlu C.4J&J ij^tij^ jaaejjj ^tj^Vl ^ 
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£iu*>. 4^i\h ^jj__Jj c-JjUJ^ 'S^iJij ^pJL L^*_j^ 

Jf? <_flj9jiuj ,^_MiiJ1j 4_pJ( ^jijJL) ^j^ija'iJ p — L»t>JI *L*j1 

^ * j nuiij Jla£ ^ ^ jJt £e>Xh I^jJ (Ji>La O^J 

si! JUtJl ^jjJa <j_ c (jj£_J <tK p ...*»-lt 4\t>\ti\ t_»jJi <* — « ' 

^ 1 jjty j' Mj^U^tl «'u LUiw jjfc CjjK-O 4jJjj j! 4_Ll2>.j) 

Vj^U ^iiJI ol * 1637 ^ Uli 

^5tj ljr \£. i^U l ... , j JLSj i} <4JL»l£> 2LLlL>JI (jh 4 * '- ""j t ? 

S J5u3 JI33 V <>jU JUcT o' (>■ L-*>** *>ljTc^K 

o\ '4) U--» U M ^ ****** 4_Ll*t. 

SLuU ^JI oi^2Jl ^L*^l i-^SU dUj 1-.....J t UL>ji^ 2L»p£JU 4jL*j! ^ 

<>l CiljuTa (1642 f U! ^ l^Ai^ j 0^ d * 

^jJI (jl 4JLuL>- l^L., , , 8 :^" . . .! ^ ^jn^t l djU^i t^ic J^JJ u b ^S—j^oJI 
Jjt LaU cijU 5j_ £a o' u-« ^> 1 ' o^J -hj* c^J-^e 

c-jj^j^^JLI ^IjlsbI^I J^aij <jlljj ( 4jUj OjuCjt^i^iiaJ J>U- j^Vl 
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^j"r oLl*_4J ^ — UJI (jj J>aJJ * J — *J Laj L» l£— J ^Lt^lfl t U-L. 
<_U^t? <^SjLfc Jjl3 J^ju 0^ Jj^' fJUJI (Ju-oj «Uk. ^J^J (VpO J.VaT 
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2 



^ ^i_Jj t «jjVt <<uu)U si j 

Cilj C*jI£ jrt— il^iJl illV*M 1 «IjjJI Uiju 

^ <jj^T <^JLtA jcju — ua^ 4j-*jt>t 
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i-ijUJ^J Sjnmlnt l >U Cjj^I jj ^ Lalu I JLA 'p^i^ 

tJjUJI ^ j->ol La ^ Lu/ f ^ **ULl!I £J-*>- (jt ii 4jI j/ < jjJLJLc 

(o^^J^t^JJ *^Wj^h> L>* <^>Lo,t ^ 4_^> j-A lju»i«) 
" ' L»^ I J^LuaS U -AJLau (jja (JjuLajj^ <^J*IjJ j iluJ ^^jjia 

t^all «Uu/l I j-aj ijAjj '(cK^H <3*^i <yi ^LJLcj >Lu^ <>* J>> 

6 Lr^ ^Lj&j IJj^jj 1 n Al Vila i<L> 



D^j) ^ («-"W Jikll JL4JUJ 4 t*JjUjjJI (>» U>v liJIjUflj ojl^ Ulu 
Jj^' <U-<-ul J^>. ^ <G| <±^>. ^ iLtiajt I JlA^^^L». LJLZu! 

^li^J LjU jlS^ *L^sL>. Ijl — t h a tilHI ^ J^c tjjjT (d L! (j| 

U^U 43 Lp. ^fj jiJ| Jlc a^jbVI oUlaUi! t>* J—iJuJ! 
0 ^"m it ( jjol — <-uJI 4jJoLlfl JjLa-a) Jl^ul^ ^j^JLi iJdv 4jlUL5X 
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jJt jj — utJ (j? 1>^"J * (1600 j»LJI 3j-a <Jj^ £J «J,! (jylc OjUOjjC 

tJ ^Vl ^Vi 4J&Jj <j3jt JLiU ^tt 

i^jLcjjJI J^la — uiVl ^ Lj>*J (juLa J*ju 4_J jjj! (j? liJLJj 

<>?^ tiL ttH^ o^- JJ^ J— olaJI u Utj jiii^ . «ula LjI jjj! l-i — *ufj 

4J 0^ jA" 3^ lo*J L*JJJ 4JL« 

«jjjI ^"jj ii ~ m< ^ ^"^J (j f (j-o Ia, ,.,.<*i^ L*jj 4j^jI i 1"m a jJj ^Ij3 

jj^-jj-^ j. tVi *) I CjSjD I i.uiffrj ifJLolo^t "-*i>^ ^^>**' ■ ■■**' V L*jj 

t riU^ joj (Jjl n\ ^LaJI JU V) J "'J**' f J-*"">f <Jjt SjVj jrv>» 

«VJL^J 3 <jt* Cr*! S» J^JJ J J*"" » t t jAi 3 
j^Ijj Jl9 I a Luslj aji i"f L <iJJL>. La J— Jjt 3j ujI Cj1±3j 

4 n<4v Ljjo! Lo^jl 4JLuL>Jlj) «CllluJj i^-c- jj ^ *J JjJl>. ^^jjus J-alo Lv^J 

^JLtJj toLip jJI 4 «f 4jLcj j.muTi i^iJ^J t(»Lifc.(^T O Lu ^y.a.»jw J 4_lxjlo 

iilttJI jjUJ ^ ^ 1 1 559 

.4mmK!I j) 4JjjJ! gjtmW 4jtjflj <LLjls>j J« <1, t 4j_Ajj ^jJI 
4w*JL>. ^ JjMJ iJ? £J J__iiu3 4uL)V l^o — <jij < _ y lJ) «l^WA- CjIjuj 

uil t c_a^-cu£ d)jjL>J Ijiaj »3L?ta jL^Ju ^ (fdjditl Jn^tl cilUI 
<ya ^LoL^ o^lAj (>» c^j . 1960 f L^JI ,„fT21 

(^lc !s^*li — tJ L« (jSJj ij^L^ijj^^ Luj^v l^j — jl^ 4jli ijl «jj_J( 

Sjj f,^,i u^j-coSLIl jj^lo (jSu |«J 4J u» 13 j_*jJI (ja ^JLjJI j uijj JLp> 

(jjoj-i 4£.ji>j (Jj^ 4j Jj-uJ1 (^j — uj <l)jL>Ji q] Lftjjj i^Lfcju 4Jlh»j £yi 
4-*JJ»B jj <^>C ^jj Jjl JL>J| tfJLA Jijjuj — ^j>"ar lH £rU JJUJ Lo^ (j^3JI l 

i<— jjjlII LdioJI » 1 g l,r (^Jul 4_db jijusj oLi^c oJjlc ^j__SLJj 
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(*) 

I JjJx. U^it a ->Uki JU^V 4-tiaJ>Ui 5jukJ| <y, 3~ gj^M 

• ( ** } fc*^ <U#a U> 1560 j^i^^ ^Vl rJ JI ^ t-jUSJI j^iil 

'^J^ 1 L?* «H* 1 * 3 J*S^ tJjUijJ! j An jjli. 1562 jj! 

jo*J JU^io-l <_fl^icuj 4jjUJt 2LJU*]| ^ Uj». Ijuk jLo^L. 

Jj-oj^I '£J>JjJ 4**Uj *g-4^3eJU ^^rtjtSj] Uj>U u^l b i £ 

cA? Ol^lu. £_>/b jJLjj *JjJuS ^ ^Jul ^Ju ^ | jivVI 

<j>iUJ1 j \ u (^JJJ u t <>a>iAJj <y» 'Luj^. J Jua jt^oj t 4_a^Luaj 

Ij^fcL^ *LlJI ^ i^iUiJb olj.lt tSj—Z* JLa 

ur^ ^-Jj^lj ^1UJ1 0^ 4ijbw r^rl.M JU^JI JLfe^ ^ j 
ti^'i ' 1651 J3^l 'j— ^ *d3l jJI Sj^-JI v^o^ jib*C>* o-MSVI (#) 

.[SjLH^lJ .«jVjj» J^sl . LjyZ 1L. 400 Sjd bjujl ^LL» 
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^jjssJlH j_4 i 1 l! JJUJ La J i^jjjl IJI L^J i-3>JU Lr-^' d SjJl jj] 1 J — A 

^LtJI jjjJa ^ 4j? tdJi Jllfl «j-a^fl Jjt>* (>la U* 3jLi} 

*_jjJLSj jjU (jySU^ oj ->> 3-A j - ^jli — ifiJLtj (j^j ;t jljli^! £j j — >■ 1 563 

<yuvZLjti\ JuJL Oj jU^J 4 p^a SJV-i 4J I JLAj t^ljLfcJJ — lu L*^j| ^ — SljJI 

La J ir (j^Jj <<Li$] <Lc Ijj, tVnlj £_<j<Ij gilaj ^ylc «U IjUJj Jl3 I JjLSj 

Vj! Jlj V I^^jiUj t—&\ jSUl 4^j_>- ^_pt_<^ jjkj ^^A^ LjLi Sj^lAJI 

L^Z^jj*. Juu^j} SLa_j]ajJ|j 3jJL»Jt (Jlll Jukl cuil (jja SJj^la 4J — r nl i n ^jaj (j t 

J '^aT 4j9Jlj dil JUkl jJLl aJuA jL>oJ LtHHii iCxj|j!Ltl j»jJ*JJLj L^IlsMc. ^ 

1»! 3j*j!o£. < riil {jjlu j) u m" ^aj idUj (Jj^ d<-C> «LmjIj,^ £jA 



JjIjLw J^jiJ J jp^JI J^u LoJI (jl *<U LaLcJ isttlslj SLjsJI u — 3 ADI — Liij 

^L-ajS/l ^jja 4J u&jui J, o r. jj4> t_t^ljSJ1 CjI£j->- C > n" 4 — a-jTr ir> 

. ^j^jajL^Vl c— il Jl^I mi a (jjJut 1 4dj^ cllijj ^JUb < rtnn'tj (-i-5LLA 3j^aj 

^JJ a, ,,,-rtL LaLu JL* '4) l^\^- t ,„\ S 3 jL^JLl 

-UJI 

.^tl ,„a%?| ^3 ^ jub JTuCoJ iOj-u^C 4 ~2jjJtX\ oLti3jJt tla — luj? 1563 

JriAjJ (j^l L*Al Jj-j j-uij t^tJ 4_Lj£ Lt^j-lJ (jryL-^.^u 

J^LjjS Juic cJjjL>- (jrjJ'j «(«->iJ CjJJ ^->J» ^uiU Sj-aUoJI Lrhl^liJI o^*j u^ 1 (iLH (*) 
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jjuJI jijz ^ll^j j .^p^ui jiUj «^ai 

4 Radius jlaiJI jf ^LJll <l,l\a l <<t ,„t 2UT * L^u Sjl^Ij ^£JG 
^aibj ijjlj J£ jlUjj * LliL^ L** (j^K A j 

|»^fcxll £-4J-aJ (jt < ± t - t jfc j CjUI — uua ^1 <jL — uiMjj LacJjjG I o^t.^ j 

t£Uj aju OruJJ <£>UI cpL^iil &c L*l ^jIjJI jlaJI 3*1 j_a «jLSUVI ^ 

<jH*»U> l>*U^ *J *<j41 ^ f L^VI JjL*j JIjjV Jjjl^ <jt£ 

Jj^»JI 1a$J (Jrt t" ,,u d^utJ «Ux ^1 4J3U CjL^usj JjJL> j|jL£.j <^_Jj 

J Sj j < g AT I *JU*]| cdlj ^^—s U» oj>^' cM p— ^jL^s 

(J-^J (J^&jji/i (jJ-JJ L*^) <dj LJal — lu j t <?jLw£,L j A.jj (j! ^yutjiia j 

. ^ (Jja^a.T.^^ jijuVj^j) 1565 jjU^^l^^j 3 

4JVaU S^JjS 4ii-| ^ ^ JUu IIaj - ^ AiAjJt oUiUJI 
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5Lul!i j tiuj jLcj ^S^jjuaS 3 jJLiS <jl£ U$£.Ulb*l ij\ Juli ttj—la^ 

4^ ^ ^ j^^l jjh jU 6^J>=?- 0^ 1 <j£.Uitj£ 

dlLtl (jl^ Ulu t jrlAjJ-uJ Juuj t(jjtnljtl >56J oUa ^ Lfci3 — i ^J^stJ 
2U£ ^ lMjJI j ?W UJLhHSJ JU^- 1 ^ 1 (^Jk>*J eH^' ^dJ^L^ 

2u^s ^ jl juusL ^ Lilit! £)f frt ^jJI <^kj ^iUjV OiP^ 

fj^b ^UlAl i. t i tiij t^H-^Lc. l^jl^(4_JI^! Jo4 I J— c 

j I juj ^i"~tt 2ua\ ui <jj!\ *W j-jU o' ^ 6 j ^'^J 

dJUfc JULI fjj <U£. JUji t^k. <jUa>- * I JLft &a ^jil (jic. * J nij'l 

t j_ii£. ^ ... htl jluli jluuj d566 ^L*J1 ^lk* (j^ij toJ^ 

(*U*-pJ1 SlsjJLi jl) pUajSJI j ^oeJIJI ^JLt aju* 43 1 — «il cJULilj 

c j-*uJj ^^atliJ JuuajJl euLUil C^JjJI {yi ijZal jJlZ {Sj^J «-JaJIj 
3jLc <-dJtj mIL 1 Lajja j^t <jt ji t J_ . t n/l 6^ U ^J. ' K ? 

& jJI gJLUJI ^ I , .m M,bj . 1 566 f UJI J ^t28 ( > > *2Uci> J _^ 

^U^jlJI (jLUJ cJI Ljg tijjLsJI Ijuk 'j — o ^* ' '" ^ 

5^ ^ ^s-J I jua 0^ j .^JWVt plUI m.IL c^jjjJLI o Ujl ... 
^ <jK *(jUai_«i (jLUL-cJI tPi ' s j* — 4-* 3 <1>^ ' ^ 
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j1 LH^JLtf " ' j t-^J 4j>Lo.| L^lu ^ c-ll j r„V 

^Lp^l <>l 1565 f UJI ^ Vjj jl^j «j^l>>JI j <j^i 
^-*5>*X1j <o>^ u^J^Ji o^j-a L^JUd <j? p uj^J ^SJj t LkJU 

odu-oj LojJtj t 4-t a-j („U Ljjjl Jjj — i <j| jJLJ LuLl^ t Jujl^j J M 
>£u3 OJjLua >Ua gU pIUl ,.J| tjt ^/lj- ..^ ^Jj P LuVl 

1.1* OW^k u>^' l£^< <i^l uT t> (^jJi cr 1 ^ - *U-^J! 

U^iu jLfc—^l ^a^lj t j j o 27 ^ «m^SUI Ji^ ^ ZLiliJI 
cf'jJt (jUaJLoJI ojjj jLiu j^iuj 3*^u ^ j~ Mf c^j ...jl * J^2j 

tfL*J L*AJL>f £__fljLi|j (Lbj^. <:LSiI1 Ujjj 



L» ^ u S^l j^iiij (_jj4ij ^ jjj^o 4_uaL>. 5«Ua 

(^l>J| (jru hij p*jX\ Cyi t£lJj£ ^Lkil j t 4_^lV 

<5? J«j L^V a^tolj^ ^jj^IUjAa l^T^Sj^Lc: a.^st ij 

J J LU.U (j^. 4 ~SVL.rt.U3 SjJjU» 
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cjIjL)J( <y> jujuJt ^ L^iLt (J ^\ ojial\ jyj*- l£>^ 

jJlu ^ 1568 jjU 14 ^ (J UftiVl o^L V ^ jJt djjL^JL JUL-jt 

ujUjVI 4^jLo S-ajjJLft 2^," 't 1", , „" cdjLujJ! C*il£j i 1536 jJLa i cl. — 

JuS L^SJj t(<( ftk. J*.j» ^ ^ t .rt"(,.a 4JUl>JLi j iri/i triLiK*i OtlSj 6^ 
jAu ^Jj 3. ...:tu ^Iv ,„TI juj — £• jJuj Ji^yi <j' L^>^>- « 

.^iUl 2l«jl>. <yj i^j-sJI ^JLaJLL u^jUj ,-u& ciU ^jJI ^jLUI 

2Luu^t ^ -i ■ - " 4JT ~y> i>> 4ie culi \jJb 4l*£, ^ (jLu — <-ulj — 

j4cl£i (Juuaj ^Ljj <4 ! I mjir-i-^ i-'.tim j£j 4 (^jlj-J( ^LujVt (j*l — ^ 

i^j jjLu» ^jSUj 4jp| jJl L^T^U». (j| ti^J&J 1 JL>. 4 - » j e -' ^> ^y-Aj 'J^*^ ^ J — ^ 

J_tj> ol j t n- (jji*>. uilllA '-'J^.'J t4jLSjU-a! Jl>.? <SjJl>- Ji-b Sjtij j-a 
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cr>^ 'M <jt 6^ ^L-iil 4^iL Lajur. oJjUjJ! ^Jl IjljLl ,1570 J »ti 
<> cjULui^j^l^I 4 *GLpJ Ijjjm ^jLie3l ^jJI J^yJI 

C-JT^ -itfcf Lf^t 5j— ^iVt ^ Ja^yi j| L^ajf «UU. 

>^ j^j Lry— " j^jbd^; Ujjj * 1572 dui^i L ^.j .tiJjUijJ! 




1569 i^j-iSJt *Lju>IIj j A f i - 7 
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^ Ljjii i m A Ja^J t3J>iaJ( ^ (J^Vl J>\ JLlaL» fj^JJl 3jj_^> 

JS^i ^ 2L£j^ - (Cassiopeia) I o I j 

^uLui>a j»>*iJI u^? jtaTir VI (jyJt L£j|jG£ij 5jljL-JI SjlalJ! <j! j^J^j 6^ 

^1 0 L Juij ^1 t »U i iM JUS 3ju^i Uj^ jU^iV! — a> 

IJUJL^ U^i ^1 Ijuk 0^ ft£ (>J < Jj*' ^Lr^Cr^ V*b^J 

J^dJt Ja^ (j^ ^ * JUSJ1 5jui£: eJl^uii <jT <>* ^ Op* 

t . "j ^jt An -j ^ ijJi jL^i 4jL^jj Iju^j 3JL»L£ C<mjt ^1 1 <«t l jb 

iMiLa <_Ljjdl t Lft^>. j — Lu»! U>». (jjSlj Ujj t I — ^jlS 

duj^A Ly ic djJL>JS jJbl jJa CjL-ujJLI o' JLjL_«JI £>^' U^J 

<j| ^ ^jJI 0 — Ll) >4-aJI ^Lu! ^1 lj-Iv Ju-aj Vj (jbjVl ^ rtn {y* 

CjIjJ f*^*jJI er^i S.n'iitb (*J^>JI £-<-^>* L>"^ 

jl^ .fc^tl ^M.^t jAjj *^a*jai j' — i .«j ^ Jli <ul 



69 



OdJ+& u? <0LJi Oaj Uj A572 j t o , ,uJ ^ *1j0jI LocJjJu 

UJjI-Gj <alV.> ^ a^Li oUju cuj>ij * jAh ^1 I jtj o*>T 
^jJ! «Sj^Uall <>a «GjI^ ji^j J 573 r U)l J>U ^LJI 
^L-L L-L-t ^1 a& Uj) ^Ijj^^^ ^IJjt^T^f^ 
ot L^jI Ujjj ^U_^JI JUS 3ju2^ j»jufc *tjl ^Lt3 j jj ^L-JI 
^ SjJLK^W Oj^*- u? er^j Uj <<££.Vl tfj^uj l^^o JtjoV 

5 JJLH^ 4i lja£lj u^U^O— * ^Aju <ulafj > va 

JsL±\ 3 1 1573 ^ UJI <£jdl t (De Nova Stella) « jl_jju>JI ^ilh 

«^» 4il juV ^ LL^ Vj LiX. ^ ^jU .«II ut 

ojUI j^T tfjUu. ^ oruj 4JLu cd^J <2Ulfi. i 3^Lc: oUSL. 

.3 125 j»L*J! ^stj *U-<_J1 ^ ooALi (jjj^jL-ia jjL cjLIj^JI 

u^J <<£>>^l ^Hkn^ 1 ^^JtJlj IWLJI ^ cr^j^JI 

Lu^i ^Llj oWJI Jjj^ ^ ,« jj^*JI U* cry^ .JLa j! cj^l ^ (#) 

*aa j»1 1572 fUJI j^Ii ^ jj| jjju>Ji j*»!!! JIS olJj . Supemovae f t^^Vi ,-.i >|t 

>ull ^,^111 (jilj . Supemovae ^.Ji^j Ijjl*^ U*J> fl\ U jj^j ^L^iJI JLSSUa ^I^Vl 
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^ 4j^jJ cdjbua Cjjbj i4_iijjJl Uujj^ <-JJ>^- (<uuiL) j <f i ^ ' I U 

^ 5^ <J ^tnUj <o^)?b J^-^' lM o* cruj^l 
o JJb J£ - U.. .j JuJl>. fvjjo ^ LL£ <JJJj o' J — 

*U^i1 S^UjI . JSVl «ctf j <> l«jliLt ^jjL^Ji 

cL^eJ J^Tj Ji^f I J — A (j* ^ ^ '4^^ Cilj^Vi J_i* 

^ft^iJI (\x. 4_il^ 4>. >. m. n sLp- (^k. ^jjj j^» 3 b-k? H 

j^Ljj jl j mim ? ^>o ULpJ f^ll jl — «5iJ (.^j-Ilj) JJ* 1 *^ 

^L^V 1573 r UJI ^ 1^ 431^ o^j J * x ^ iX1 

t 2uUJI o-« Lm^ oy^J^O^ ^ JJLiit ^ 

'Oi* lW Ui>^ J^i3 ^ ^MJI?^ 0^*i J>^J 
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jJiaJI <jj-> a-j *4J s;j3 f Vl ob u**^>— ^ «JLiU 
<<u <>*j 'j^u U , « ,„ j L**.li ^| jjJI 6 l£ ,3jl< ,Mt 2LulLo^VI 

<J-^>>U <> l*>* j — <ijj fj^uusS. 1574 *L_*)I « j 

L^j> i^to o? *uJl^l ^ aiijL^jJI ^ g-L^jVL 

1575 f UJI JM^ 4_iiSJLl jU_«Vl ^ 31 tn \ IH juuj iy 
4I^J! 4jI^ ^ ^jUaJI jLc j . J^L ^ j! jJiWtfl jju, Lui> jjl 
J^b o^l cP 3 - ^1— ^Jl j j» m JI tjub 3jutJ! jju ^ 

* j^ji *:kx a^L^) ju, ^ujJI ^ ^ Jw 0 f ^ 

o^jj io^' b .M ' * <^jJI ^HAJi ^Lt ^ *Uj!vU [1 



i m 



t? ^ a * UI 0^ u-^j ^4 oLJjj „„^U j ^j-o 

22 . «u^J ^ L^c 4im^J| ^ Ijuk i( JaL±l 
^UJI ^Lhw-— ^ 5^i>*AJ SjLj JjL 1576^,1^ 

^>XI u>>^» 5>ALI^ J^j 4aU JUiJu ^ 1 jub ^l^ij „jLajf ^ 
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jlalilt >f 

<j_a JUa! ^j^j l^-ub j^J Ujj-Sj J jU' i M i a JCi <jy Ic *3j- t*<^> Sjj^jJI 

ju^»aljj j_-Aj1I jujljsJI ^aLaVI £3>« uj^J *— > j — f^»*l <_t-^' 

(jSL ^Jj *>*J( £^ ^ (>c LaJi^ 160 ^jit L^Ujjt uijjj V icdJj^ 

4-L>o c LiljU^jJ! (j^jt L? — -^d)-* * — 

tjl^juui U-« (^yjtisIjVl VjJ — i-u^a ojLl^L) 43Liw|j J-j-fctj <>»-^l 

(ji^. I^j^l Jju£l>.j iCjLJjJ — lju^o (jjj <j-a ^bLJLIj Ljij-tl g_ (jr^- 

eliljj <Jjjl* t>*J ^ ^ ^ (jr^ 2 (j — ^1^1 J^°J V — 

t^jjj-uljjj p ' -t ^jUaucjj ju-ojJLI wi-t-<^ l£.j^"3 * 1579 ^L*JI 

9 .,<r»j-« ^rl^jl (>*P' ^ J^1=UJ iCiJ UJI 4jJ iLljljJJ ^ !l 

La J di\ jjVl JlcJJ ilIjLj/Ij^j 4-p£laj Juuo j ^ jm i j^ j 
^1 JL£,? 3^Ljj JLuajJl JL*£.I J>taj £-aj t 5_oi^«JI JUI 0^ O^- 4 *^ 

<j£ JU-o ^ <■ j mm" J^Jti) 5 jj>^JI I jJl^J ^1^1 ^jjJ^Luiil 
4_p^ ^_JLlJ '^-J^ ^jjjjjIjjj 4jfcxLaja j-l^m" LifuJ I J *(JjVl ^a S-'JJ^ 
Ajjajud <L>.tj cr^J 'La Jljv (j_l>JI tfjjul Liajlj) AjSJlUI <GL}Ljj 
Jj*jlL V! jj^J * tiJL^ I — *lu^i I — *!UjT 3j>Jl J>«-<a^JI ^ 

jl^hJJ Sa_p.jJlj ^Vl m.H o^^J3^IjlW 0* ^J^l 

. p.La_t*J1 4jJu jj^ 1 

.^.HMiH jiUlj^l dMi. jl>at 



73 



Lu.1l* J'* S* 

jL>o| Cj JLi t Z(\ ^ Tt LuI L$jV oiJjj tj^se-fl cP=»>c ^ U»jL?ej| (j^Uj SLJLU1 

^Jj t Jj_jiill ^pajJLlL 4_tal^ (jrj^jfc 3^_i^->- duL^ i LoLc jjj^j '""^ 

(_>ujLfcjj ^La <j! V} 4JL0 s^>.ji,l oj — <ul\ (3^*jj <jU-*-M Iju* J *jSLJ 

<lL*£. JLusjI 1 1577 j*L*J1 t _ r a j^SJj ( j ji-u 3 La j juu cjI j. 



I t.XI 



4M 

^jJI ^^k: 1577 j-l**^ 13 
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tAstronomiao Instauratae Progymnasmata « *<\ \M\ ^J*l 

(juk (_yis ^ • /*^1588j 1587 ^.L_*Jt ^jjJLseju ^ h ujLi^JI 

U "J ^laJLa !^j-LJ «Lila u/jil 4jc^JI Lc jj <Jj-*J 4_tV t *\~~~<ji l^j 

VL?C_a CcJfcTjS ^_<^Lic ^i^. i" j^.tTu.L] ^Jj_flJ t (Jrli^-U^-J 4_ajJiJLoJ 

<*tl <j!j (jjSJI j^>>* Jl>«Jj <HbD (jlaj^l (jf j Ju.p 3j£^ jl£ 

t£p — uJLlj jjjJtl L c -'u J t^pajVl J^i*. — (UI jljbo (><» >ijusl <jjj)jua ^ 

lJlII 14 ^^jVl ^JLa^ ( ?t * r>*i (J^Lujj L«j Lc Juuj 4jT j-ifu-u J>2j 
(jyjs <1jJLv jJulj ^JlII <4did->> p gXI t-^j uA\ ^jSJ j . ^jj^ajJt I JUfc 

(Jjii JJLc Jjl JlS ^«jj n^Lajk SjjJ^w c_itjSUt {_y* jjj^ *j^>J 4^, Lis lIi^^JI liUj c?^* J- 1 *^ (#) 
< 1603 fLJI V! 4l»l^ 4jlJo jjuuu ,«Jj .j .n n Ljj SLuaiu CjVLu^jI ^^k. t Lb ^ «lili ^ 
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5>> <>» (>**■ l 'trtSf.i Tj U j^sw J^p. jjjG l^it Lu^ >2a1 \'4 ^jVl 
<4 — ujjJu1\ 4^oj[*X\ (j I j^JJLj jjJl>JIj t4Jojji u #:Lu? ^ 4l>o jja j>jjj 

ajj-u< JLac.1 ^-tb^o jl£ UJjj i Li^j^i JU — Ji ^ tauj^JI (j^LiSU! 

o^' J^'j^ ^jU^jlIJ sjj^ ^jJI £aLuu1\ c&plj 

Cr^j) Cr^HJD J^A 1 jAP Cr^' JuL ^ >N ^ Ij.U jl — 

Cr* Ioj t(l flrt.^ j UUj J^JLI <>a jL£ jjj ^ Ult 4_t^Vl SjuJ i 

I jjbj * 1588 f UJI ^IHI Cjjjj ^\ IjJaj bji^j jrJ-aA s >-j)->. 

Juo^j .jj^^iiJI ^L, <j| ^i^l ^ f Lu^jf J-**ll 

S njn^t lj tjAp jjj 4^ajSL>JI cJiij^a tiup. j^a j^a^l Jjf <JuiL ^oij 
^1 (JJJ^l ^jlaijJ Jl—l! j^ JU)JIIj ^LJI (>a 2LJL3 3 j^Jla ^ j \' 
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jJLaI! ^4^- t o—. Dipl} L>^J 4 O^M^ Sjd I Ju^jj^ — lm\ 

. L yts\jJUUM S ^\ (—(]£ JJJLJ Lub <jf JUjJ V J.OJLU (jl Uejuolj IjJJ • 

<xA\ uA «LcLjL 4JLuJI -r <r>| (jjJuJuJI Sjljj ^1 JU£. dU jJ 

s^j-ijl tfuLA «UaJl — etil (j-rtj tdl jjb jjj^jL^j V jjjjjljjl 4JLl uJI 

<_3^_<!u}1 l ,hju^> (jlSua (JlL>ij (j U <"i mU 4jLj_Li3 j 4ZL>»j^J ^LuaJI j JjS^jj^jJI 
je-uol^JI fjjt iC-lLu-u^l £-J-*->- <_3jJU V Lu I ^ Lr^S tSJuUI ^^^JL. 

^^fl <U Sj^Jill oLojjlJl (j— <a ^jIoLjlLoVL jj« lLj 1591 juLo ! Ju j ''"■j"' jjl 

i<J (JjJU-aJ 1 g j7> 5JI — i_uj jjja Lstiislj I JuA l£LHJ Sjjjjs. (^^ic 4 1 1<~ 

jduL't- < _ y laTu <Ulj <4l»£ fkLaf 4 i^jt i oli3c. 4_*j (j I ^Jj L$-i3 j_i iiij (jr l)| j 

(j I L»£ *jj — ua>Jl SjJj ^jb {£j — >.? i_j — B-Cj ij «VI 

jjSJj kIcLjIs» fjja \*JJ>- JfUj (jlll 3 1 „uKW duLiuua (JL*c| 4JL*A| 4_aj taJ 

jj — ilil j? Q-a ^j-II ^^1^. i 1595 ^UJI cJiJt (4Jjl ^^ic iLajjLC 
^ <-3j — ^jJI Progymnasmata «bb^^j—o JjVl jlUJLI ^ L_Jlu; 

(jlc (JaJU t Ji_) Lfl ^Lc,j-ijjJ t^jIjJI (jl j" i ijj^ (iiUi ^J^Iij (J^>- j»Lc JUUJ 

^IjlLl^U 4jvLv <Lftj [j] ijLu — laij£> ^IjJ *£-tIalj^ J^J-* JJ '^>"^ *J <jj SLj ^jl 

Oitilj *4_JjjJ| Jol <1j oVUsjo j>a JL*-o ^j—fl jl ua^VI * ^'tlj 

jali Ll)Li£.lla^yt Ijj^ lllJ (jl L^JLu (jjQ BjUjLC >.j 

tib M v' J^- 3 «^Llj^Jj '(j-**^' (>« lt! t*u^>JI 41 

L» 4 1 mi't jjLua.U ^ si^Ls ^>>.f ol uiLjit ^jic Ijuk Jjm iijj .Dreyer ^ ^Lj^VI (#) 
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^£ I JL>. 3 (hrtV A 4_u1j>_yuj <j jjfej <-uJ q\ <j£xJ L$l£ jjjftVl 

'U "* cM- Lij^NJ Ji»k <>*) ^ 0| *J '« er^l £J3^hL>J^ 

4J 4jUI JIcj 4iio ^ I — Lai>. (jl (^Ijj iJJjlIl ^yk- J D^J 

JesUi*J! <U mjj ( jSLj ^ I jj 4jI LusjI ^tjj «*JUa Ijiai. J1«J$ Jj 

(^gj)< <,«t( (jilid,! L*iU,l ^^irt,^». LaJLLc c 1597 <j-«jLa (Jt!^' * 

a^U^o— ^>6-^^ ***** cr^j *1597 Juj^jT <s? — d s^jj^J! jjL_£j 

^JJ 4->Jl m AILujj ej£t£.\ La tiiLub <Lmij ^jvtj j) o< n (j! JJUJJ 

CjLj^j 3] <Uj j j — «t <jru (j-*) JL^ <jr^'j *U^P — (iiii! 

(jl utujS Jala£.l L*-4 Ij^u? cJlSjJJ cJjuw I_AJl>.j 4J1 <jjjJ1 dJUh j? 

LlLU ^ji&d^j Lcjj j.ual (j L) LUjub Jlusj ^IJI uilll SjLjjlII £ jufc J^Vl 

(jj^i- 1 -"^ Lo j_lC ( _ y l^. ^jLjUajuj^ ^4 ^ AUI «" t l_LA (j t LaljJ t« L^l^ 

.2ulsm (j-M-v JjVl 5^ dMs ^JLc Lusj! i^ij! jaJj (LuL 
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^d^J (J^J J-^J '(jj — itlJt <_klj Jj (jj/jLdXI I — 4jj jjiolj^al ^jjj 3 j c J 4_xIl1j 

4 i i.ittLi L> j-v. Ljj — ui l_LA (jtSTj (4 i_uLu.oJLj 4^oL»Ti&t 0~^^3 ^JLkJL 

u (^>*^I (— kJjJj J till j * Ljijjl «ia lm j t_xic.V (^jj-u 4_l£J j j ^yJJ 

4j! (j^-jJJLl (_paAJ (j f (_3^^) ^-J — ml j < «tl 4jIjJl3 ' - U <_4j uu Luj->> 

4_*j-oLc ^j^J j.<Tujj (J-*^J (LaLc ^yu^laJI c_J^>- ^j-tj ^*-ilLi Ljj) I**- a 

^-LflJ JUuj i(<jJLu,j.j ^ 4jj l*! cdjj JL9j) 1599 jojjj ^ ^Ujjlal j-^VI 

^i^, J i ^>^J iSjj^LjI^j^VI CjL.ua Lj ^JLl t (J^- Ji>k V ( 

j_pJI 4„*,ldTI L^lu jjjs jLlotjJ p^-Us cj^Ij «j^^Ic I j-uo^c » ju>. JS-j 4j*jl« 

^Jj Juu t _ y ic. ^oj ^ *itl ( (bJ ^jI_Lu j lLjj jLl>-lj i^JLua^A i ^j* a ^ijrt > 

^ t tfj«<>> J — «f tiJLLA nJl\j — jVI JLusjj Cjl_j3jiaJ1 

jj ^ • ,i j i<C.jJIL<a & juu £ (^Ijj-uLj t3j JUS CjLs^IaJI i L^jjjJij 

i^jrj-LaJtj ^ . .n ->J L Sj ilr^l ^jSJj i^j-Loj J^seJ 

U j> oj <4jUJ1 L^j ji^>. L*^ (jr Lc 4JLal^ jL?c iil 

\aK°\ jjla Ji-b SJUJL£. ^jLm! cr Jai 1599 4jL^j *_t j jjf 2bljii V 
((jrt-dLA (j-* 4-*5tji» JU-oj 5j^>.? 4jljjI jl usia-V ciJjL^jjLll J-^^' ^ 
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.jijj^ ^puLfcjj jjfcj <j-u£JLsJI <j^a ^IjJI (Jj^>JI ^Lbt J^uafll (^JU Ojj^£l 

43Mtxil > Alu I ljU ^1 j Ll> j \ti<i dl-Uj V 

La LajJ « m «'i L4J ^jllC 3jj_uI (JjJ lju 4j! (jjQ ^£.J i4ltLt>> 4-flJuiLa 

jjLu» tjj.r.oi.Ajj Jl>- tj.Lufi jJLixuj (jli) ((jl ujulll (j^LiJ CjJlJjIj i4JLj_lIL 

(Lj^2j 1520 *JI i Lu U I (j-* (_3->j-*l>JI #.j >JI cjjUujj u 

' * '^"'1 jJLj ui jjl ^jusIjj il£Ll!jjI_\JI L_&^l£. J ijjj d J L (Jli jjljj 

Ijj uij (jju_Jj t ( _ T JL>JLl 4 1 4"?- 1 1 jLui (j\£ 1 <t Tifl 4Ur. SjjLlIIj jl_>JL> 

(jliC ^jJI jJL_jlC (^iu-LjjJLut 4jLl)I j-^I a - w '"^ <JjJL £jf 

Ij JuLv. (J^JlII < _ ;r A 4d4j|jJl 3wi_p.^j| 4_uLiiij OjI£j tL-ilj mi 1 1 LLoJuo LcLuJ^a 

^3^*1 (Ih 9 tjJ J^J J^- p 1 \* Luj (jLtitV! p i^jjjjll^ jG Sfj^aLj uJt 

(_>i-L«JI <_(♦ t^W 4jjLsJl1 3^_u^ 2L>.^>J L_^jli J^jl^ lLjjK i ( jSi1jj_LlA 

(4_uji jJl oL^^LuD Sj-Lc-t, 1 ?Ld JaJI l^j-^ W^^yi u^- N * ^ a 

tdJ j ^ LllIj jjLA jl rtVl I JlAj - <illj 4jI A cj! icVt L4J4J (j^aj 

jjt^JL L^uL^jIj Jju Lm^ (j^t uJI ^jjj} L^J ^)JI ^ o)f 4JICJ5 iC^9ftJ1 

< I Jl>. 3 ij U , U a 3Ll>. (juuL&jJ jiLx j i Ju J lL (jjjej ( _^ujLbjj (_jLus| L4-4 

Li — uj 4JL4 jJLLtsf c^jli — ujj^ jLp»^i1 dLi*! jjl ij) I Jup»j 4Hlj)rtU (jiiLc 1 — <& 

a j 4 c. £ja 4jjlaJI ^JLj jllC Laj 1 1571 j 1 4 t nj J 27 ^jdujLkjJ jJj 

^ (jj^l^ 4I»JJJ JJlUj^^ jjijJt JllSJl ^ 4^jl uigU gjJlj ^yl^ 
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1576 ^LslJI |_jiuJj-Lj4i jl — cj <aO>. 4jLcj <y3 JilaJI Ij^jJJ jj 

<_jjjxj l)! JjL>- 43^3^ J kij *4_uIj MJ^' cr* il577 f.UJ1 

J-<W1 iil i<_Ljj — & (>ajJl Jjua^Vl jJb J-oX. Ldlu {ya Ifc^IU JL*cf ^ 4_L=l>- 
Aj! ^ 4jlji: (SjJLl ajLAp i'^UI 3jL ^ 4jU..BjIj1 ^ 1577 a 

. tiJUi JUU IjLjf Aj2 <Gj^lm\ q& 

CxjJ (j-fl (jjijL^jj ^__LaJj i ( _ r JU3jJi}\j i-*\j]n tst)2\ I J — A J£ Ja — lujj 
|<U>Lo ^jlou^J JllC JljjV ..Ajjuuul jj) i£>M 4 — uijjUs CLt-U 

<^c '^'a t 4 i-ujjJ.1 (j,]) c_>LA jJL 4J — u*J Uj ^Ul^VI — uJI ^ 

SjJj 4jj_<_u! JLSUjI £-A JlII j.ut*i ajlj U t's>\ <__u — uij I j_u£ 4j! 

t 4,un ?<tl ^ 2Uji(JJ (j^LJI jijiki ^ — u/Luf (_3JL^j ^pLu=»y\ 
^tiCJI 3JLJ c^jl^ LkjLvj 4,jmMJl j] L^jjKiiij t4JjjJ| Sjbj ,^—3 4-4jLiJJ 
(jJLcj i j <ni\\ dJLIj ^ ^1*JI Jjkl 4ilj JLu»>LlJ! ^(.^JLaJJ ( rtjrtn! (joijl jJLI ^ 
J!iL>- jjouLajj ^1 U" < nl t 4jfl^Lu3 CjlajJtil (j-a jJI 

ijLtllMJ A Lkjj ijbelLal ^ljj>>j 4 — *L>- ^jj» jtjj-ot 4_ujjV 4 — lojJU ^ — 

I jub jLuf Ij 'jf 4_; uJSLIl 4-aJL>Jl ^yl^. (-jjJuJIj Cjjj^MJ 4 — t-ujJ-4J 

jjbj fjLJ (illiJL jJLj^^UlAl j!<_3jjuj i^jt-iLi (^l^i 4aj-uiIL ^JiSJIj 
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<_*jj_U J-Aj) UisL* LjjLa (jyiLuaALi tjrGj — uuLU j --\'f Lajui- <JiIo 
I jj* (j^J t J fl*iVt Lbj^ui- JUbLij (1577 aIaJI jjIjj ^jJI 4_<juaj 

1584 r Lil 

* 1588 ir J& 2LwUJL JU^VI ol-^ul jLoJ j ( cij_-*}UI 

J>U l^Je. jl! j— L_£ ^ <jK JX\ 2L-U.IJ jJI olj^l <jf j— £ 
tt iiLUIj ^L)^iJ|j ^Ll^LjJI ^JL. t_uUl.il SLmLslj crvJjVl (j^aUJt 

t>* S-^k^' <jt^ 'l — ^Juf 5 — ujIjJ jl^a 

J2__l j « ^uj! ^ t^UJI 4^ o^j * 1591 r l *JI 2l__JjjlN 

(jrlaJI ^ I rtj g rj Ltjislj I j — jjIj 1 JJt jMj tjJLu^ (*4lu (j — aj ^JlcI jJI 

J-Lt^ (1>^J 'UJ^ (J-^^l ^jjs^ ^ ^J-*j 3lsLalJJ UU^t ^ jj| 

J^U — lx»I Jj^tl f J^C ^ 3-«jLua)| ^jiPjUI ^JLaUI ^ J 3CJ 
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jurtt>f 



LiSj^a J-.'"'* J ba jjfcj — 21 uaL>J! 4H2j^JaJ CiIjLaJI (jIojjJ3 4 i > i jLa^4 <jr ic 

.Ob! jjUi^tj ^^Jb 2b^JLl fbVl dU3 ^ I 
4jI JlZUx (^ru j — Lu£ <-Ju£ i_3jju ^ 'v t J-m — uj ^ LaU! ( j « jV g 

<jl£ f UJI ^aj * 1594 f UJI dJUi J-^£ 'JJ-^J 

3Lflj 4J*Lv ujiHj 4jLp. Ojjju t 2LujJb>UI AjLujIjJ <U3 JuiSj j! j>dJ,l <>a 

Ijuj *L$j oUusbjJI jlH — J\ jt <±jJ — »j i^jJtJjjj <UaL>. £j<i 3 — 2-uj 

bk (jr l£, ^ j" <jf - 'j" 4_*-«L>. qM ^.tU" (j f «LlIjlII oliaJ — <-uIJ 1 — J . *Jjtr> 

(jui^-fj (JjJuJI jjk jlfjS' uj— CAi O^iV Lr* *— — wJI Cjj-ajtj *>Laj 
jlij(jjJI r. <t^J| ^o^jk, (■ iirtU l (jls >c J — k. JjjfcjJb j — Lj£ 

, 5 ^ . U j \ \ J « A \ {ya Jjua^f j_4> 42^2». «bb «Luloj ^bjsl CjVjbsJ, pl mm m<I 

. b>JjJ 1 iuum& (J*juj 4jjjJu J-cSLjJ Lry>bi 

yui ciLL^b>ti ib_u.i 1594 f ujt j^t 11 ^^ij^^ij-^j 

JLuLa^l Sbj^UIj^Vi Jib Jlj^V 4if ^ ^jJI 22 j-**!! ^. 

a; v ^ t| Suj^IjJI iikUI ^>Us)ll o^L&I Sjlaj^l du^ 4JUAJI 

I jJai ^ulIJI 3U5Ij ^ ijS^I >k JJJ^JI <>J— A jf Jlu '^jMSJI 

j^u»! jl 1555 ^UJI oji^fl «gj-t«kjl ^JLu»^*ub 5l3jjjII sj-aLl!! ^1 

<jl£j . 431 UI JjJi^ ^MJLI jjJjJI j>3j j? <U (0^ bt j? <3>1 jl) 

b»JU£, 4JLJjj*jJ jru J£-£<JJ Lf^>^ bbjw! ^il» 4jjjJI 4jb^ j^j 
Ju>jj tS »bL<t SLujJ CjLcLuil <J jl>T j-uj! 4isej9 JjeJ 4j ^Uoj j| j-wl Oj^oj 



83 



<ti^ u— <o^b^ c^i^jc^ jL^MJ f j^Ul JLJU 

Jj^is l£>o/ (J^j-^ ^ ftJj 4jj|jL3. C^ul <jf Juu VJ 

t* 1 ?^ <s^ L 1 ^*^ Ui^J ' JUt ^Jiaj ^ i l<a .tll JlvI j 

<<LcL> — uj <jj-ijS(lj La ^LlU J^flJ j I J i^Lua^Lc. <IjLj_l*juj tL_>jL>Jl 

djla^Vt ^ 43 Lu-l^Lo 1595 Zi^J ^y, ^j^j L> ^ lx j\ «_u 

<Jl IhH^ 5 ->Lj) ct^ '*">A l .. . Jj j-i (J^-lj 4j >6 X 

Ol c^i c^l^j>JI ^JJj Jl^jV 0^ ^ '431 jJ 0d>^ 

-oUL^ij Jjt JM^o^^-j-^jj Ijuk jl^Gj *JjV| ^LJI ^LUI -j 
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f Lt-t-oJ I Juu3j-i JJjp» J (Jfi-L^ J^tJ j^ylc (Jju uU (j I <j£. LoLm ji m*s j^r 

J_l ^JJiS 



3j_p>- JUljj it_-< £j£ Lg^l^ jjlajVl (j t j ^u£LajJj£ -^i <--<-A i La tlj— <-» 

J Jul (j L» ^ aj <*a 4_LA j '**' " «O 9^11 jj^aAjJ jJlu&J <■— |Ju*i — uil 

4*jja |- t-> . ..f 4U ui «U (_£ jJI <. t & U uJjjJU Lk-l^jw (j-seJ lila j 4 i n 1 i iti 

. (t— ) 1^15.« ^jjLu £yi (-JiJjja^ ^jU inti ^Luj ^jjlRlJU 

^ m-r^tl (J^? -0 kjL ^J^ ^ a jji-l jJI i _ r ^ t 3 JJJl ^' Lr^ (jr^W^ — utseJ,! 

j j ^1 rn-rtl 4 jnr ^Juu * JjLLa£. jl Jus 4_) VL^xt ^jiaj^ mJLj 

t^jU i ntl j_y£.Ljj pm-yUj L^>.j ji m i r. j j ^— . ut*JlLb L^-j ^jjjjiLsJI 

<_JjTljS3l CjIjIjuo (jVJ SLLusLaJj CjLal malt Ubi U" a Lo Jl>. jjjJI ^-uojJI (jj^J 
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1*11 fejU 




1596 «oj&l>ui»jJL ! £cjt£ 
Kepler's "Mysterium Cosmographicum" 1596 

<Gt CyC ^LloA V or*i>2j J.jUaj Lift Sj^l^JI JjjLlaj ^ ^ 

^^.J.o^L.ajj^^jLiI^I^ 1596/ 1595 

Cr^- 1596 ^ J^vj t( ^ll«ijLa J j nila JjLJI <Uljut L^jL^j J__uil jUl 
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( 1597 ^UJI jju^ ^ jJI ^blll a^Ua ^ «jj^tj v b£ ^ l^Lijj ojKiat 

t>* f^J-N Ur^-i) O^'j-^ C^ 3 <-3LuJ— u$ Jo^j <>«jj j±u£ Sjjfi, J— V 

Mysterium ^lill q\ ^IaJLj SjU <_jtoUI <-3jjuj r J j JjUcu ^JL j-g " i »l 
<j^1 U^jM Lijis^ Ijj Sj£a ^ J y A^.^jCtl Cosmographicum 
jJLj£ ^jUlLdolj * L^jl^^c 2ii>.| jgJLI <u_ui*Jl1 ^Lxo>.Vl £j>«-> o-* Lajj>o 

t^Lat ujil L^siijjj tj.io Mitl j-o L^luaj (Vigour 4^ LLs jf Sjjl UU m) Sjja 
ojl£ Ui£ (^^jlIJI jL>. (jj) BjjJa J__al j I SjjlSJI o ju* j I 

4j — iJijlaLuiil OjAir j*LJj JL*£.I Lujjv S^CiJI ^jub j^yJ} «Gj^vj i j — j£\ 
3jlo-v aJUfc Jj-qJJ i^^llll Jj-ajJI ^£ I Jl& jc Ll\j LuL>- <-3 

4>.|^p3l j-uuj t_)Lst£.l ( _ r L>iJj tiLutLflj jjjLc 4 </ij« t > 2j^J3 JljjV Oul^ (JjSJI 

.Shapin ^ ^L^V) (#) 
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j+t 41,1 ajL^, *uj 1 1 597 Jj^f jij^. ijbjb ^j>3 

^! c^K <__»U1 o^Ij t^l 6^ <> *<JLh 

CjL j^Ij IjLjL Sj^il oIojj <(<jjl>-^ <^ ob) L^jJI u-* c*- 

(J*L£ <_<j!j ^1*^ jJLj^ c_<j1j (jJL. 2 >_uVl sLp* ciJL4JcLa ^^^r. ...i 

SL*_1 Cij^kj <~-^b j_j*b ^-Aj Lo» J&\ SLpJI Jj-> U* 
<j j<nt .JI (^J-L^bj ^ol-cL 4_u-_j i! icJJjj 4j_ ^^Kj ^luj^jj? 3JI u> jJI (jpfi 

UJLa ^1 ^jjJLI cjUK Jj 5 « «Uoij <j^j «JiKj ^Jj 

jJb 4JLft£.f (_><axJ IjUlLjJ 1 frjl jV b bkj—tijj < L^Lj lu jfl jly^ 

O- 4 ^-L-CLelj *j — (fLuJ jLSiil ^«U. ^jJ_1j l_£jt i_3.il — ua3 ^-iJI j - A Loij 

j-lb-v« 4j J4J 4J C~u~J ^--v Lioj 4_>blt| 1 ^.JjJI Jjb_Luj SLLal j,1jj< " 



j' — iIj djLCal jbl>-l 4JSLoj J^j oLuajVl <_jbaj)U.a ^ 4_JLp. 3j^j 
(Jj JJjIijV! ^-ol j| t Ljj.-u-'^ L7- (Jr , - u W t ^' ^=>^ iCukjl\ lAl'l ^ 

Jjf ^3um . 1596 b>ii-<V L^U <t> -iUI ^^l^il JLiLy^ ya 

(jlj K n i t b 4- LO -LUJ <AJLflJ l^aJlSjJ <L^>>.f «CjLvM-^I» ^— k Sj^Lc (^jb_cuL>. 
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JL. f>)1 IjSL. dlli Juu jUj i 4_^ J JLSJtl <^UVl jljj LAJI cr^Ulj ,1598 

JMi». 4jVjJ! IjjjLju jlj Cijb ujJJ^jJI Cjj^UI JLvj^ jrUil».U 4 

(JJ — ui jLp» (jj* ^xLat f j$*i ^Jj i4_i£Ll!jjL£L]I ^Jj Ij Ij^tjj (jl ttjry&j) j i nl 

JL («A) — "tj ^jLvjj I j^j ^Jkj^f j f £ya (^M- ~ ^Ji^^"' (^jMjjJl!! 

jjja tjrii>.MJI OJ- 1 dJ ^JJ^-^L^J 3jj — *JL ^Lo — loJI ,Jjc! 

(_jL-uV ui J^Li. SjjjJL t^»UaJ uJI 4j ("f-ir <i ui mJjJI J-A (j-ujlj^. 

Jul£ t Ijuk J-^j) (JjujIjX. ^ 3 < jSi-LftJI «Ll>.Lu3 — ^ JUJL>JI 4 n^ila <j! 

l«JLi jjSLJ 4JLc Vju ^pj cr}-»i3 ^LL=»1 lojj 4Jjju <j! 3j J 4 "O^" 

^Lajj i4_i ujI^ i_dJ Jlj j_Lj£ SLp- i_3 Ia Citj <^>lj aIoLoII cA -uusLjj 

^ <t i «J ^Jj tdldjJl 3^lxo J-jL» u jj-Jajv i_<JL>oj t3.ldUtl 4uli\ Slflj £j« ^jusjJI 

.^LcilJ 4^ja 2U j± £2,1 JUu V) aiikJl ^JL> dj 

— liiilt ^ lii-T (jjjoIj^. ^ ^_l^»_jJ1 l oJLt-ij < 1599 ^L*JI ^ — ^ j 

1600 j*L»il jjLii t _ r dj uu La^ 4_jjjc_i ^j^Lii — ujLu (j-oLlll i^h^ 

i Ljjjj — f^LiJ Ju>-| ,jl j| <j.Lu^ 3Lp. 4j! — hi qj4 ^ysjC j^I^j dj 

^j\-3& 4-UeJj J-Lt^ Jl <irL Ijjv 1 j -» « fl (jl^ JlS j c^JJfc (jjjLJI <>; , — CJlJJ 

^dll! (jf 4J (jj — uij i^lftJI (-iljjjj jjJalj-jjU^Ll Ijl — mm i ii a JjUU .CjLluoLjj 
^jloj^j ils^LJI (j^Aj jLjoV ^t^J (jJj j-fl-wJI J J <S\ \ (jjjLjJ! (jl^J i ^ - i - a - U 

i jrJ-L>-j-ll ^LaJ Jjl jj! 4 T'J**' 'tlj * J mim! 4 a, > 4jua ^JLu5> li,>i <-<j (jl 

^ ijlojl^ ^Ctl n^t ^ (iiljj <^L>^<iU,rtJt 4 — uiljjJ L yiuui] £juaj Jl^ — i i^jdl J 
* ^ojlII (jji <jhMn-^H J 4iLtliI1 ^ (_*Jt jGSj j mij" jl^ . 1600 jj\ j-lB j-jIj^I 
CiL4^mi (j-a p t^/' I j ^jj j^ljluj — iijiJlj 4JL«liII j- L l ^ j 



I (1 1 



c3^=^ L>° J (j^-y U' Lj*»(_yic L_iiAjJI jrJJUJ 

4loL=^yi 4jxL>JI jjoij — uua ^ Luajf JUL O^J 4 i J^sJlII 

4_t3 <_3 ja-alJ <Gl_p- JiLuarw — uuJ j| (j_a IjJlv tSjjJje^a oLaaLua 3jj u* 

<jWl tdJa^j ojuJ! 3jj!£ (jJbj i j — (liij 4jL^j (j^Jj t<LaL£ 4jjJtJ c-uj-C- 

^ >LJ=l3 Ijufc iJlp-SM <^a J U- ^gb J-aJtU j rtlujJ jl jl*^ ^yk- JJ UjJtJI 

<L*^Jl1 jtbl «uiil oW ^-lij i^J^JLt j I jua t_>Lctt5eJ (JJjuj 3J£ <J^J 

4J^Uj d^sej 4jjJ ^,111 oLo^UJL! ^ 4ie uij ^ «laj-ii (jJ j ijj j? ji n< 

^ ^„ « CU l tjl ^^juu La jjftj <r«j itl ^ La^^JL. J^Jtil 4jlx» I aJJwL q] 

O^jUS ^ <G| {jA fLjlS ^ Jj*. ijJLj^ t-^U. ^ 4_^jla£ 

J-C ^j^i jijj^JLS-L»! oLSdflJ j|jUj (_p3>C j-uijj 4j? JL>. (^Jj cAuaj (jr "> 
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<uLuu Uj j I j^L^ ^jJI 2UuJd! ^ cMi>«4l c^L^i jij^L> o&j 
*jl _p jlitjV ^ j}LJI <^^( jlx^ 0^ J^J ^ >^ uj-^j 

1600 fLJI <_kx^ ^ jj ijl j^JI 4-t-j.iU <U _iJu>- Ui i^jJI <-a^jI1 JJ— 

U „U ...f, f <>a ^jIjJI «j^Vl i j oJjJl (jrtJkljJtl jj-JI £y* 

p j'U^ fj 4( ^p/}M <jrCL_Lj| Jla 4Jia t( ^LLiii^l Cil Ul i,M 

<Q\££Ua ■ - * i^Lt ^ul ,,it 4^_cti JMi. UjjJI dj->Li! 

4^>Lc U^unliioJjj-fl UjfcJL>-J U_As 2111 — .-uj-i jIlA dujuj i 4\*it>\\ \ 
JUi^JI Sjjjlj j Aj* Jj ?Lva. tSjLcLjJLI Lfl^Jtj-uJ i jJujjj (jrf h i h j La LaJkj t3ja>- 
j^^ic ' Li-uUK lj-t** j-J — ujJ j^lflljj^y t £->a AjLusjLA* j! <*J I 

J>U- j;U^^ ujdM' 'j-jj^ j 6 "< «■ rt^' i i a liiJjij 

jj| j ,a ^l>- j^y^ o j ■ oilo j t Llj^_xji ^ ^» a! T"" SlJLill ^-A^Sj CjIjlj La 

( La ' j-i L^IjLc. (j-t jJtlj j^ld IjjjsVI j-a! jJ — uaJ (jt ^o-^^Ol 

tjujL>- l£-uj (JlIjJjj Lufcci^ « j-^ 4_aUI j-la dj^o/^l r,\T<\ \ tdljJj 

JLi »jUi^V c^^l dru .oiiiJt ^UJ 

J t n U f Lut^uj Ijicl uuA dUuC ^OJI JjLsI J^-«^LI Ua jJLu^^A2j J^lVl 

jjsl^ajjA Jjlju>JI (>a SjLjJUw lijllo ( (^Jji jjvL) 

(jl^ j-J^u Jla 'tjr^jJI Up"b 

La Jij JL>» ^ S^IaS d?LLi£- ^JlSjj i^jjLa^l*XI ^JjJ ^ *U tfj. 



.0.1 i.i 
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iSjJJJ 4-LiJJ 4^Mc L^iu>J I J±u±i 

cr^l -^J — ^ ^^P- J-J^aJ V! J^L 4_j I 3j — a ^ 4j jj U^tt 

J-uj I J&j *4jjUa>bj 4jLliI jJLuaf 4 — £-^>iJ Ujjjj i^JjI^t 24 ^L-ua ^ 3 

Ll& iCJjJJ jjilj^ ^^i*: <jl LstA^lj I Ju t IjlJjj dila 5L<jJt3. ^ <J-**i (.£ ^ "' 
4-Jjj — uus tfVjl U£ njrt^JjJj JjIJl>- JUSu — uil jl*J^ (jJj j uuj Juj£. 

■LH^HHj^ ^L*il o^- er^ 

j jLflVl jjfc jJLjS <j! V) j ln< OrtJJ 4-4h> i^b-N <j_ a p± jJI u Ir 
J J « tim ^jJI (j-aie — ulII £^>jVl ^ir. j£3 *4_t jhIa^>JLI £-a*JV qj1 i LuJaLjj 
«Ljjtit 4l£ljj . LLlC (jiuLJ ^cJ 4j| 1 jjj i j) niil CjLajJjt_4J 4j*j j < it^l (jy l£. 

jLua <jl£ ^ jJlj t Vjjft Jla L_fljM jJi <_il — <UJ <>j-*£. <Jv£>. *±ujj3 (jjo £j£ <j! jj3 

t( j\jC$J^f JJU X>jbj jf£f jl^ j! h< (j! JU *}?J iUjLfLA 11».^ Jai£ uj\ 

Jo^ta jjIalj-iA^I oLuiabj ^ JLc (, ^^-><a j mm" t Lolih. <LLuju JlLc 

fucj-J! t^i^j iLuUf ^ 3j£LJI 4jLo*j 4ju3|j (j-u jAJua J>J^ <>a 

(jlc J^juau>Jl (jLij cIjMS! <fLa lj_uS" 4^-1 jj ^ 4^ oila 4jl_p- J^a 

.c-^ljSJI 4^p. JJLJ 4_u^Li tiJMial jUalil J^L Jjuj 
-ui (^JUs ^^Jul 4l < tr dtfiLct 3j,jj^ J^al j I m's 4 

(c-uSJI ^jJLj JjLc ^^JiC Jjj-ajtll J^Vl ^^Li j fj) 4jUj Jlaj 4c_jj1m 

CjULjj <3^j) — (jr-M Juwu j! 4jm<^ (jjLLJ! J_u uilj 

>ax»^U (j^dL>Jt ^3bJJLI ^^isu L«j) j^lsIjj-aV I CjLu^bj ^ 
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3 L3 J JutJ '"'J 'V cAsriti^» 4_«JJ — ^jI uD> jj j c<i L luM Cj|j-aj olj^a 

4id»j^o ^LiZLa *j*J>ll jl JU j-ii ^JjfcJ tljIj-Ltdj ^y-tiaa j 1 n'C (j! 4jIj^. V 
C.um JIjJ V o^Ij) JjLjui jIjLo <b>^J j-aVl Jj! JjU* — «UI 

Q\h,^w\ jj^i jl <-ai. t y^v u a^jjb i ji^fj - 

JJUJ 3jia^ jJLu^ jJtj! £j9J t((j n<l Mltl ^Jj L_!jJsSM t <1 <<Vltl ^-i-ul 

3j_j^ jufcj - (j^jVl jl JLa ^1 jJtajjj £^>U J-J-ajJ *_j^!juo <a j — a 

uu CjI^j^JI ^-l^ jj 2L1jL2JI 3^SLoiJ LusLijI JIojj (^-laLaI,! c^p* ^ 

(-JtlHiba)) ^JjjIjJI jljtib a^\2u£-\ qm\ Mil Jj»ju (Jljj^ jJjj£ jt£ I — «iJLuj 

jb - ^IHI jl j^jUj jin i_a jju L» ^1 1602 ^LJI ^ J-^jj «(j__^jJII 

ijjiA uJI jtj i^Slla ^ jjJu < jjtfl uJI (jjj J-uaj b-ualjUal Ltai» 4_<u 

(..d.iAJ Ja>- Ij^j ij.nn ilitl (jjj jl^ UJ^ — t-ul (jjSj CjS^SUI 

JlUj (jlll Lgjli iSlaJULI J* likJ jj^t JlUj (jt Ju V juuaa^l j-Uill 

Juuj ijjLust «LjjIj j 4HSjjv Juc JjioVt ^Uatl 1., rt^'i iU ■>. LgJ^la 

jl Lh* (^>>-t CjVL*1>.I >. j! Juuj) jijj^ ,3i>J iia,5,fl i,^l„ mh^CVI ! JLA 

j^L j^-T (Ja£. 4Juul 1605 j*UJI i^fcjioLfcl JSLo< JjtiJLj jjk jIjUI JSLti 
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cjpji^i ij tmuM tiup- (j** — jji ^ t-jLu vi />jijua ^ jjju <_*Sj£ 

cdto ^fij JjUUI JaLfcj jjjjoII cdlij jpil a^UJL. Orj_ l^UJI 
4j>S^ cdJj ^ Uj ij^JI <yi iliL^I ^UJJ) r, i o* ,M cjLim»' <> 

*>KiV J*l£JI jlj_*Jt o\* <j±h£ ^UaL_itfl g^yi ^ ^jJI 
LdUJI ^^k» Astronomica Nova 4_ib£ jjju^ ^ VJ Li^J^a j jfc. ^ 

b - 1609 r UUjLjj^JI 

jt 4l>.l Juli lIjU — luT*JU Jla L^ifLa) SjjLiLo 2LuLn.j^j Ij^Si j jj^ij] 4 i? 

^ l^V, «hJ^hII «CuK* j-L_£ J2r*_i Vf iijSaJI ^ 4j1j-C: Vj 

ttfjljjs ^^tH (j^ "' l 'Cr 1 - 3 ^) f. tV i «', 1 (j I Jbt-i (j^jJJU Ui^ 

O^O^^Iuth'i^l^jL^t 6t (>• f^jJI *<4iia fJU ji^f^^JU^ 

JLftJ <Ut JU Mi * JUJ elit <tCjlfl u/ <y» ^jJI (jicj «^«fcill (j! 
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. 4_i Julj 4Tuiij itl ^)L-i 4AjL2JI 4jl">iaj^M Sj^AlI (jlajJi-J 

1604 ^ UJI 4_>J jj ( 2LujUI a^Utl L^ju JUlI jSLtl 
Jx£. 4_Lfl_jSL! 2llLL>J SlluIjji J<i" mi I j iC^LjjuajJI <ya LL£ LAjI jJ-t^t 
Lkj^-aJ c£*Jt 4liljJI SU— At jl— mCi l (Jjj-L ^ <j£*Jl 

Sj^Lill f'^j jLafj t^i^j uJI 3Jl>-!j «tLaJb ^j^jj ^ t trt A ^ — <ji>. 

oljUauJI <j! <-Ju£ < htnA Ul.nl j - — Lu)l < jl j»Lol La} S jJj ^ 

300 ^ JU* 

cjli j! <1>^-^ ^f*UJl 4jLoL»1a1 jl>o I jSL&j t(_ij£ — uJjJI J-**j <-oj£ 

ajj . ^ a oLoLoIL^! Ccuj-Jj i LxLci~ 4LaL!u SjuL^ 

^jl^jJ! ^ ijytjj jo^UI chjl^J 4jJLUI o!^ — uJI ^jl^j 

4_ujJlI! CjL_£.L*j>J! <-oK *±i-l>- t L j j j? tla — ujj (^jb jJlj ^ — t-u l j 1 «t t 

(j^j^lfiJI <_i juu caIsjjj 4^ (^LlwJI cjLiJLstlll 4_cuaLzJ11 

Ci mi o\2 <±x.L>. t 1j-lUo| ^ J utW JL£» >^ t^UI jLkjjl 

(jSLat I jl j 2ulu,\ 2Ll*jj^? 4lu t-. jjkII ,>» ^jJf <^LiA 
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jLsoVI ^ i »1 Caj*j Luc 3juJlc «LluIj uujjj O^Lj^ Cui-tiajl 1608 

<X u<~\ , *] \ ^ujjLj La ^yJLUI ^L*JI (jr^ ^jfcj-uiiiLLo JSLil LoJLu uu jo^ii 

«Liiill djjJ&J Vj-i-uj.fl itJiSujua l£L-uLj 4_uIi ^,1^ <_aJjJij ^jl£j <4-t^_i]jjKJ| 
id^stil *JlA j^l (^j>. lS? (j* JL^ e^^i 

* ' ****** 

«jjllmLo JJujj i^La^JI ^Lv CjLj t 4j| ya\ OJJUj j t(Cj^LjjJI <jwO 2L* j j mi* j I 
3 La J JUu Ij^Ll >-L,aJ <til>> ^ jdl (jjLuU 4_p4 ^1 LtasJjaj JZul ^ jJI 

4 — uiiiil (jji^jJlj t^Ljpl aLsol (jjaj JlU jijj^ (iJj j|j . 1612 ^IaJI ^ L-dJjJ(j 
4ailo <"r ih'^j «UjJ — uJll CjLLJ — uJI (jSJj i C jJtli3J «LojJLdll <GjlxjLv ^ 1 j 
(J^M^t 4 inrti CiB^JI ^ lLuJl>.j tfbtjCej-o lL< uiA cULjJt 4jLlS1*.« j V 4j| Ju 

1611 

<jl Jjj9 SjjLiuJ ^ 4_uLjJ1j jiiJI 4j Juj — uA$ <(J;jJl>JLj LjLaa l^JULl 

SLulill 3 >UJ ^bu 41^) <Gf ( JL2i*>U ZUjMJI j*>1juJ1 

4*iiaj Jaj ^^LlJI l-u — ulJ tluLo .J Luar. (jibj^i 

(jl (jJJ £J ^ oiijjl OSilU j-Lj^^^Ij^ t4JLdJ uiA (jt UlJ J lisL^VI 

^JLc ( _ > ( ^ r <t 4juI»j L yt\ r uja 4j J^f j} Lu% 4j uutj CajI^ i<-JjJjJj CjLs 

^jjfj t(4i«i >x<SLII jJLj^t^j^J) bjJ — u) LjjIj 4jtlaj ij^Lljj^yi CjI jjusLjj 

£>-3 ^^Lt (j^a jJLj^ dJj — i Luajl LiJLLA t -cduaUI Ji iij jJLJ <_jLajJLj 4 I 

t j^jlII jryuj^l ^ JljjV jKj 4j12jl<^! 4jLcj ^ 4JUL! 

4 jut k>L>. L^) u m CxjI£^ ijJlJ (jr^ ^LLxdj| (jjj 4jM^ j 

(j-iijJJ 4-u^LttiJl jlSj (3jJ — ifLill 4jr>j^lJI 4 ».u-liSLU 4j^2JI 4-uaiSU 

(jL^SJI (j^tij JjLlJL 4J ^ Lg. » .J I (_>ia£j (jf (JjujuJ <4_UduL-uVl t tjl (_3jJLjj 
(jSJj i4^L*£,f ^ — 5 ^Juil jJLu^ L>lll -aj ^ Ld-L<Ul u ini jljl t jjj/ j 5i,l 

cjUoLuJI 5j — iU, Bj^Ht cjVjLhJU ^la>> c^2i»?j 1 4^» UJI 412jj1» l ^£. 
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jUUaf>i 



4J CtA^oI tPJij 'j iy* oi) 4juIjJI ^ 3llij £j£5 La jl^-j — uij 

J^£, ^ jlu^ (iJjLfuj iicLusjJl (j-tj ^ ^Aj ^JU CjLo JUlot 4j — ui 

j • OjJcv jJI j-*-aJI <_3j ui> 3JL>. La jjftTt^ ui a jJ»>T £jj ^ — ibj 

^ tdJa^ tiljLSuj ^.(J (jj^aLkJI j*L»Jt ^ }L*£ J^Jj-« £j-<-uJ <jt (jrt^J Jjj^tA 

(^jjJu^c. LLJ1 j3^° >.ln5fr 1582 j»LJI ^ j}) ^jluJt ^jjjjUI £pL»*o\ 4-JUjt 

IjLA Jjj.'k* 4_ujLl<.uJj^J Cj^Lj-i OJJpj (tloJLaJj ^JjJilll (j^aLUI 

lJjJLj ^^SJj « ^Jti-JI 2LujU-aJ jJLj£ CiliaJ — uJl C.«^tl Ltju£. «1615 ^L*J 
tj^jl q*>\J*mi] 47» u tj\ (Jj-aj (j I (jrt^j I j-A jjju* (_£Jl« ^jLdJI 

l^ili SjlLJI ^j-^aj tgjjj^J ^Slj^j ^jj jj* — <jJL 4 — uloj |*L*JI I jlA ^ 
jln< 4^-wl jj ^jJl (Ji^^iLj (juiJ Ijuk (j! ^«j iUj t j* V I ^Ah" ^^-Ul 
^)jLj> ^LSJI SLJbJI 21L12JI cilj; ,«11 ^ju ^k^l j /^VUMJL 
<jx. LiUsj cjLLLuU oLuiLalJVI <>a jjjuJI ^ys dJjLAj *g>jjjiJ 3jlLJ aj^l* 

JLofi 1620 ,j-J<a utC.1 ^ <j£J$ iU>^JupJ <U£UtXI jiai- 1 «1 1 n *fVl 

ciD j Juu ljla^L%» CoftJJ i {y* — uA\ \^c\ ju|j 3tjll ^^k. (j^irtll f LaJL j — aVl 

CuLc L^j! j>Sj LaJux. 1 1621 JJ>&T ^yl^ (j^r inti CjUAIJ «l) — uJI SjLjV 

4t,,Utl Oli JS^UJt ^ Q>l< AU * j-* f.y* ^ j| t 4^jLLa <>• I4J Lj 
2UaiflJtJI >iu^<-^ Jo»t JL^ .aL 4^ aj 4212JI 4 t inir Atl 4jLu>.j 4^u>UJI 

^c.Lj» Harmonice Mundi Jl_iJ1 ^Ij—ijJI Ij^f ojj — ^pJI 

<_(^1 jSLIl ^1 j-i tiu «G? ^ |<i£jJ1 JLpJI 3tjjUj I juj> .«^ — JUJI 

jJL»3 i-jIj^JI I j—a ^ tJ^J^J 1< tO- 
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Juu cloT^I *Ju£j tdJliJl jlu< j^ite ^ u<L o j^Lil LJ ^i\ oj£Jal\ 1618 

J^J ^jJlL^u ^jJI ^jJL o>iUJI Jl*^ .«u^ f Ldl J>U cdJ j 

^i^a-UI < !? *a£ jjJ-2j j£j £Lu» lLUjuj i4jliU Sjjjt/» iijjlaj a ^ Atl ^ 

^ JUUJ £J>JU i(1JLiJL»JI ^LUI LiaJLstj — <_ul La OJUj Jllo 

1.52 t^jiia i . ^J t lP=»J^ *A*J <>« La» <>» 1.52 jIjuUj jj-^ Mitl 

U*^ 1.88 ^a c r ^j£ > ^ ^ «2L^J| «j^Ij^Uj. 3.51 j— a 
ouuiJ La f ISjVl) 3.53 ja 1.88 jj^j c.^^ J^U 

.((>J^li2 jrUiij ^yJJ L^1jj2 LaLcj 4JL)LLa_« 



Ulu < 1619 4J_^ Hannonice Mundi «|<JLl!I ^Lg» . *h< j 1 ^ 

s 

1621j 1620j 1618 f lj^Vl^o1jd** ^^jjl^» t «^^SJt 

^ cr^ «GUaI — 4jL$j 5jl — i} , La j^tj ( _ Jf Li L- «Jlo 

<J*3 t> J^iJl t^j^i . 1627 f UJI ^ j*^ai ^ lJJjjj JjIjl*. 
^ oU^j^ (1617-1550) j^Li jl^i J! <<^U ^ 

cJ>sJl l^ifl cjL^oV jijj^ <_jL^ jl ju-aj >>t3j) CjLUaJI 
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Jlililf>f 



^■^jj cjJl^'Gj (JL»T ^ j— * (jlc jLi*X( ^(j-i^ijjjj^ l— 

^;,J : jn) w ,*JU JLusj taJ^ 1631 fljJI ^ L 

4j LlD jjt 3."" tjJ^J «((J***" 1 ^ 3JL^ J j Hat j^ju L»JU£.) ^jllajti IjjjA 

iCjjj>J1 4jjuu^! (jjJI jJLu£ Slp. ^ Ju>.yi f-^piJI itLLJI ^Jj 
«gUj juu «jAuU Uli. Ijjlol^l chUJI JbLLjjjA 1619 r U)t ^ M 

<jf u/ j u Sjjjs ^ lJUa 4JU^. (J^L>- Lj^-u — u ^ (3^-* ^ uj^ o* 

y*^ ^ <jU$l (Wj* Li«> ^ 4_& 4^^1)1 <T. ...j^JJ-J ^ 4jJ*1^I 

La ds>LJt ^ cLluslLo SjLu Jjat <j-a «LaLol JUu fdj *^jJaJ 4jV 5 j — U 

<j-a fUljJI (^i^) «<U3i jj^nllt Ijuj — uua La 1 jufcj t 4-jSLiJjjlSJ1 Juja 

t j^TuTu-Ula (3j-s 4 ' "^'^ Oy 3 ^ 1628 j»UJI jJL»^ — <-uj '(u^i 

t^jirjino (JjSj j! — i) SjLaJI JISI — liul ^f*>> j-o — w^» J>> J >Aj 

J^JJ i cr^^ j0 (*Lvj j-uute-a ^".AiftUa jf ^lij^J Ijua *4j!^jju ^ LiUj 
. JljLLiJ jJ& l' V (jiiJ^Jt j^aj L^JLu (j-a «SJuJlc („ f </->LiLa jJjLtljj tnl t uj 3 j) ln m i 

j\> << (j I jjfc Sjl_jjl>JI AiJa^JI ^ «i^, — i< JjL^f jl I JLij . 1628 jJjj — ^ 
J^J ^153! c^jJI 4jjJ c ,,r>! di! lWj *fl^L, 
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j^aVl tj — uulj *« j-*Ut |<iix» ^IjJLaj C5 -*1*J1 JlpJI CjL_j!jj Jjljf ^ <_J jfj, 

'jIa ^ u j IjSLij ^jjjj c^jjJtj alj cujb — u<jj[^jJI <j| 2Ljjlj ,jjJ 

(jl^ (J^lal^VI ^L-a^jV SjjjS JjL_j (jrU—^L^ <jf ^ 

>«K ( j nm jJI <Lu^ifl <>« 4JU!j i 1630 cJlu-o ^ j_uu jj—Lsl^oVI 
Cr^l 3_uiU i^btJ CjLjj (( jj»T jj£ jlu^ J tnl mi, o I Ju 1 j<L&j <<_>1-h*11 
* J-LlJ ^ oLLal — uJI (JjJ <tl — uJLl JUU £y» >fl>u Jjjjj ^iii jUj£,V! 

j^Luj 11) ->Ju>JU J^JtL La\jZ}\ (jl^Li/jjli. 

<GjLu»? l*)LL*j 2 ^ fej. ^ - ^ L? <J1 J^J U? t^i fc^JJ^J £>**1 

JjS jiu^ cjL» d630 j 1 ^'^ 15 .^jll o^'j^ fi4i 3juj ^ 

»(oj^' (1^ tf J^ V"^ ij-A Cr*^) er^UI <LuL>.j(j £ru LLa uij 

l^j* — <i ^jlJI jI^Ui'^VI j a^Ij^J! <4 uiij jail! j-t.tj a ^.j-^ (LJUtfuj 
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|j 5 fc^t £JjLJ1 J d Ml j {U 

Ulu (J__aVl ^JLl L—**)) Juj^ ^jJI 
jjjUI j — «ic ^jl — uJI u>^' c — 
<jl£ o' o v.'^ -j — ^ f* — u>^ 

2 j Ajjuase iiu (Lu t j Lo£) p ^ m 

Jui tj 1m< o-uUjj J_l* 3jj — y» 

Juu ^jj La yxli q^LL*jtiJl 

oh^I o- Jj^ 1 ^-^ U^J -(ti& 
cr *l*JI ^iit jj'^j p>^» *>«^ j-jL-*Jt 



IH 



Wm 



H 



W. 



SSft 



Ji 3 * JJ^itP*)^' V^L)L_t 



^jjb t<5? — i^»>J1 VtHJ^I <>» UjJ^J lijj -J^" "'J U* 3 j 6 t, 

. JjVl ^JUJI t-jJSJ t^jj U_lS « ^"""J i 4 ^J-lILc. ^ (Jj lj? Cj j jljr 

^Ojj OjjLac J* <U_^V Slluaill 41*^1)1 (jt <>• (^jJ' (jM 'ji)^' 

t^LjSJls LLt^» jLtj pSj ij TTi > » rt g^bm ^ gtJ^a (jlSUj £u£i 

f UJI ^jj^K^J Uo^^jl ^ <iLiU11 2bj|j^VI 2u*jjUtl ^ ^jjj 
u-j j ^1 cAs t5 J^LJ' 6^ j^SJI <-3jju V o-^i j . 1558 

^J J <jt^ L^-^ • Cr^J LbJut jjaiJ j^Jj .Uajf J>j^Lu£l ^ 

lAhj <(OH> o-e^t) >U*) j-u^tj < 1560 ^UJI ^jjj^JISLJI 

oka*JL r Uj . 1569 c_<kJI ^ ,1 jj^jJI ^ 1564 j u ,^Ul ju^ 

. 1573 ^UJI *U*Vl 4^ ^ ^Lwj ^_u^t tiup. ^ j5",.a>j 
«J-> o-^? (jJi IJlj-^j L*^L: L^ul, oj-J^ o^j 

^ Ji_ <ij . 1599 |*Ltll 2L£UI 4jKJ( ^ j iIlojj* ^Vl I 
c^f ^ <Cr JjVl tlujIjJi 4lUU AJI yukll lual. ^LiJI ^UJI 

Uili. tfLli? 1 1603 jjLo^tz^jj LijLicj .^jU <Ut jL;r Jj 4^jjJL<Li]£. 
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cj j-iL^ 5>^i o^^y er^i • 1603 j j^ . HO ^jyuiUJl Js>£3 

^sej ijuLAjJI ^.uljti U&j ijjij! 4-l31S Sj^j di — Uj <J».j 4_j£. 

UU <aat}]| ^ ^.,,J«H <U o^UJI 4JU ^ ^^L-^i «-WT 5 
<jSJj ^Ll4jSJLj UUIaI 4jIjlJ1 ^julj . ^juJ^j JT i ..« 1 jl o*j 

£_u^ Cy> c_> >cb U t-dfcj (jJl 4,um.m^ JI <j.>UU Jj^i *^&A f^j^ 

jJbj .dlJj f U 2000 j — La j^VI 4i_ L^-jio ^3Jj (a^JiJd! 

<4_«,1jjdl o-a UU 15 ^ati JL^u 1600 f L-»J1 ^ 4j«jj , 1 6r U Ij^fc 

De Magnete Magneticisaue (jl j'-^l J— 
a : ... : ui;;t t j^cj ^| Corporibus * et de Magno Magnete Tellurs 
^ *_jbSJl i_a >— «j? (pk^SM (j-uaLUiil (jlajVlj *^ — UJuLoJLI j*l — uo-Vlj 
I ^UL^I Ji* jjl^j ^ J*^ Jjl ^a liAj ,De Magnete <jl>^ «Ll—^ 

JU&J .4, jlj<r-lrt"ll 4_SjJlj Jj-fl jJLl <— I J jljr Cil wtjj Cjj-_L4JJ 

0 I 2U£.tjJl 5 j I J^J i^ljLuiiJl u fl miJ (jl 4JSUj <( j«J. » k (J " jU l ita 

CjjJL^ j - ^j—iUb 4iLxj S_uIj 4 U j mim 3^UJ (j^-4J <j «i jtn UUI 

(jrul < TnVft j .(j^' (>» 4 U;tt , jj*^ ^ UVm il 4_J5j 



j^uaj j; ■■■«' < (>»j u^jJljJI >ua*ll (j— a Cil^l > JI (>* 2jUA£. jrU>U Jjl— *J (*) 
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Cr*^' 3&*h oW u '"jt aluLo < t .j.^ J^ju 4jI j ^ jVl <j| 

oLoj>i£. ^ 4j ,,M U LL^^^I t_aL^£( ^ ^1 ^ jl m;jl4 ^JLt 
.cdJj juu ^bljli J j JUl! ^ (jj^c £_^LUI ( j > iJ1 

" ' J 0 6^ <^ <>* 4*1" V* ^j^jJ! <jf 

(>• f^-J-N Cr^ *( JL«— uJI I JLA «tj^J^» ^lU.rtrt 4li2--^JI ^ ^L-s 
Ul^i ^liJI CiLljSMi Jm>- Ji*^ ^ Oru jnVit l 

(1739- 1698) j^JjUA^^Jt „Lj^ji^l. - ^ .%.-<t 
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,«2lJL-u 2Li9fcjl»j «AjLN-jja SLlse «i» r.jn ih -Lu^SUI 4-1^ — <Ui O- 4 UJ^-^ 

jj» ,: ^J *0jl>^ ^ JLJu * ( = r * LlJt e*^ 1 ^ ^ 

*ljT jt ciLLjxi*j (Jj^Ls j— ^ ^L^^JL 4^jJ.I ^«Jlj 

:^IX! ijuk ^jJl^J ^u*^t U» tlA Jjt-tm j <j1 (3^^ 

*Ui> j^l «1 * ?t ,t,<ri i JLzu ^ i c A _A^JI 
cdilj! Sjuiu JlSUj * Ua d^Ji^U JL?^ V t 3jJ^ *Lh5 
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S*^s*i £><^>>* ^L«j» u b i « U vjk^l tSj^t O f * 

tfJUI g^J! ciiJ j Jl!U - ^jj^s Jklo j| ^jJaS J^: ^ 

<LLa c-ik! jjfc-w ^ £j — uj . U S i <r> >Ll3j Ijjt^ j f uj.lrtitj ^LUI Jjl^ 

\j2L oL LU ^j^JI jLsil iii^ ^ d ,„nU ^LJI l^JSJ j? «jj-> 4 Ljj 
— «JJ £$HL 4^.UoVI (j La lo^Jj .<GI uA* 4_JI ^ju U LW j; t». 

J— O^-» 1 —^' OH^ JM^ LJ^I u* <3ljL>Ji .-.S^ 

^^l^ r 1564 jjI^ 15^ t^^^lA^AJU. jdj 

. jL>J? J^jLa 4_x^ t^U ^ jJI 4 j 4 M.tl j . j, j j , ■■< A jjj ^ jj| 
JJ tj — Ac (^UJI <jj2l\ J* jjJJUJ I Jl>. q\ 4jj <» ^ ^Vl ^1 j^jlj 
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Jjjl uA\ ^ 1jj$ — <iufl jl£ jJI (^jjIjjj ^lLJLc. jj <£*-p* i^jjJe — uii) 

jjJjJU j*L^ jjf Ut .3USb g^jll J*. pjMJI 

< j£. ^ Ljjbj^J la jllstja Lloj—ijjjC jJ& i 152Q ^LaJl l — LaJjji^ 
^£rjU 5txdJ |Tj3' **' j - 5 ^ 1 ' "j M Aj^JijJlj oIo-usIjjJLj JuJ «LoLoILaI 
JL9j * jAJLc p *j *JUlat 4ju — ui C.jVi fj 1 1562 ^Ui 0 — '& LjJ^>- 

^jjJI *LLi^l »U .«fj • jjuj U ijM- ^UsjJI o—" f* 1 * ^ 

ji^l J£jL»j,1573 fL_*JI Sj^^LI Li».^^ j^JI^ j^JuI 
ju£ Ijjj 6-* j^' j jtjtLc. ^u-^l Ij^jj <(1587) 1 jAjt j <(1575) 

U-j£ (jl^ ^OJI jhO^I <<Luf SLaj JUU Bj-luVI (j-ufjj *3j>.VI ^ SLp^II 

jjj ■ ■ jj3 UjjSj i 1572 ^LjlJ! I Jluu Lu Jjjlj 1 juh <J£ O—jj 

4J t-ijUM SuLcj ^ jJLJli. l£jLjj LJj^ Li,^-U</i4 t 1 — ojjjla ^1 S^jjJI 

Oij ^ I JLA .4_JjjJb ^ < J j jlc <j! (jryaLc SaJL Ij-u ^y-A 

^j-^j^^tt 4_^j (jr k. |j_uj Luijjj&j Ljl£ — «*JJ 4 nUi o J£ «Lji C*jl^ 
1 1 'i'ijjfo Jj-* ^aisJ . ^jiia^jJI j-uaC ^ S j_4oj_« SLp* 

1 ^aj ,„t1 juij uiJkJI 4jljUr ^L>j ^ \ jJaj 1570 

. b^J Lu3 JJL^ill Uj;j! ^ *1 >«^ij Cjl^JjJLi 

( j-4*Jl ^ 3j iac 2LjL>JI jJb ^1 o^l ^ «u^JUj jAiJLc ^^J 

(j^>J\ (ju ijfSt.jl** p— {jla Sjtcl uia £-a i<L*jl*3 4 o j a 1 — u«L_u? c_jVl ^JJJ 

«^■"j (jjj t3_ul jJI <Gljj2 J—jtiiflJ IjLU-a Luu — <jjjj<j jtjjLolj . j — i^lj 

(1 <jjL«I J>J*JI) u nj <«jXl <-3jM^ j! jLk-lj tc^bJLI 4ojI u U^ . 

4^^! uj^!jl^4jlj jjj-L- ^3^j.43Lp. J1jis4_u|jdl 
5 ,.^:<tl j^Lulj (j^^aJoj Cj L K. m ii Lflji — i ^j^J fJj ^ja-ac jjjL«-« <3^J 
^jjJLl fUtUMI (>> Jujil (^j-SUta Sr>^' «i^Ai 0^ L»J-tfiJ 
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Ah jLiUl jlSUI jjjJ! jt Uu^l j <jK J575 f UJI ^ ^^Jl 

^Aj |<uiajlj .(dJAi ^j) 4±l3 ^ 4 j mi! >,x jk JI JUJl£ cjLuUI jLi Ijuk ^ 

Ol^-\ CryLc L^jjls ^ 4-aoLu J^lj .c-tAlj tiuJLv 4Uj 

bjLh^^ Xu£j , jryj-A L_cu)| 4aj| C^o C^lJI ^ ^ 

J£ ^ (jJJ/flJll 4_^jLu i 2)l 4^li 4« ,„1 ^ juLJLi: 

.(jr^^LSJil) Jj>a>JI 

£+h 6^>^' cLki dlJjJj 4^*U ja£ 4li_jkj j? oJjJj jl£ <Gte 

VJ-^ ^Jj U^t>» *t r ^tiKUU j^jfj^^^^jj.^j 

<uU ^LJl£ ULjj J 58 1 f UJI S j^iVl *u*« Jl. , l*uL J»JJ 

dJLlA (jll^j i 4ju»L*j y-kJI 4__iJjJlJ LJLk JscUI ^ ^, 1 ...t | 
(jj/jLJI (j>iJI Cil jMtMH jJIm ^ 41jLlj I jJjj (jjjJI <Ul <_>jlll 

^LiLUI v^VjoLIbUIj JjljJI j^i_JlL ^jjJLJLi: jl^.j^i 

4j C^JLZ (jf Juu jtitlj «5U.UJLI «c_^L_*UI» ( ^^b 

L>^ J3^' (jr^ ^£ J^^ 43 Lp. ^ CjI ^LJI cdlj <>b 

t 4ajLHI ^uJLcJI J* ^jiiiJL. ^1 jU ,„jT 5 ^ ,iuA-,t 4JLj_^j 

^1 4 nhr tL A .UrtM." 4 nl"VU o'jj^' ^Lu>.Vl ol JjX J^\j 

C^. l^u JlfL^lj f L«.Vl 4iJ^ ^Jl cl^ of ^JJ .c^J^» 

Ji lxJ^ JS^Juj jT ju V 2UL£JI cj!^ cr 1 ^ J u -j ! 

4^l_^LI - jJLu^Vl Jj-JI Olj£ ^ ul> nM Ji.b oU^ 
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rfV'* t( JI Jluu jjWtlc. ^-tau j-a^/l Ijuj .5 inAV *>a CjLcLojjI 

tlJLiA <j I ( h f 4_au»UJL 4j ,„ jjdt ! j£j cj^UoJI 4j>U)J ^Joj! 1 — «JU£. 

^jlSU ^ jSLjLuJ Jj-«JI Olj^ J£<j! j_A ( 4lol uijJI i^Lc. Uaj — uiJ — <-uij 

<jL£ L| 1 ^ V* <Lc.j_taJLjj Lata LflA-La/w <,la*i i, >n 1 Juj tL-iLse — uJI J Jl>1j 

(jc Ljj_ajjv Ijj ^> Jiocj sL>.L>JLl (j — « ^jjJI I j — a ^ I LoLcj j*. — tblj 

£>c JL*l>-t ^! t^j'jJ * 1583 j*L*J( ^11x4 (jSUj . La qmL^>. J^j-cJI 

LaJLu ^uiTuj JUJu>Jt 4JuJLl*3 ^^JLi 1589 j* UJI £-LLa>o t^ycLal».! 

(j-uLuJ ^ jr l^- ^luTuj (_j^LL 4x. j^ayi ^1 ^tiajlj i l 1 iit >. ^JLc Ji^J^o (jjijJj 

(j! jjjJLua^ (jjf* c-JJa Lajj£. ^jjLu/j iB^LUi «li-Ajj S^LoSLj ^JLoIb j)jljTl£, (j I 

Lo-'lu i3j_u^ ciuliaj ^-AjJiilj f LloVl <jl (jr^J i^Jj^Jui Ld>j_<5iLib ^ jj — p 
j t lLJUl (j^Jj . ljL>. Bj^U Liullsj — uj Cj — ljljJ (j^jjuaL^JI 

^.jj^yk, j y ^W oj-io-* 1585 ^UJi \jm tJjj jl Ij^-a^jIj 
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* (jr^ t>"J^ ^LJ^C ' — *lo ^j^jJL jmJls^ <±jj ^ 

^Cr^ <^SLufc 4jI uji IjJajj i4lo-o SjIujj 5iac *Ljf jljJdlj ^daoj 

c^I l-iAojlS^ La >Vi .Lutjjjj <l^Ljj L-j^ill 

^jfcil Sa^lj 4^ Jl q<" r «V «Uoij o^jJ! ^ i* « «j JjjuLJI j! < «t 

4£,L_oji j^ulj (JI^JoVl 4 rth^ca CjVjJLllII <jja JuJti. ^ ^ *_jjLtUl 
^alJU. j*. (J^t^oLLut Jla <3 j jU 0 Ju» £-^-jMj) j^aJI ^J*. JjjUJI 

U UU. ^Hlj >^ ^ oT ^ ^ L^lit* I jluJjj j^LJLU 

Sj^LiJIjf j^aVl <„f SLck^^jW*.)! O Haiti] \\\ 

^ i r J jL>^ t^>^t Uj^t ( 1602 ^ L_*JI ^jLJLc Ja£. ^ o j 
.1585 ^LJt jT 1584 f M Ijaj 2L51jjuK Jib 4^>Ji j* Ldjf L*»! 

t -4 La^ i (j7 xjLAo — i nljii^ 4jlj_u1j 3j^ — j< 4 uiAl) J^aj jjLtlr | Jj 

<U^I! 4jLoJJ^i j^£il tiib j — *j jj-tauj lu CjIj^Jus <— aS!j$ t-jjL*III iSj-^ 

JjL-j 4J j^ljli («J Li ^t^i iU j . Lujjji^^ ^jVl oljJ_uJI Cj JLi 

(jr*^t jl <jrysbJ <U»UI JLp>yi Jjn.itl (jL^ 2 U" ..A\ >^^]\ 
^J^jUI ^ J^JLi tiAJLA ^ptj (jjij < J ^\ 1^3 ^tj ^1 jlLaVI 
jl^ IS-ul^ilt (j—t Lb^LJiJf^Jdlj.Sj — u, j I jjtj tCr ljj^ JjJ j J ILjJu^. 

Jjj J Lo>^ < 3-tLJLc. jj J^2JI o— .(«JaJL 1%; ^ 
u-* 5a^Lk 4^jj ^ oljJL_^ j_>jf juu 1 1589 f LlM > J 
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oj04 LjIj lili JuT ^^LSli jl£ lj_-u ^ yUtl jl" m.T <jt 4IjV j^k>^t <jf 
>&t ^ J, lri >^:u V CjI hMjjJI ...f U^u ( 2LL_uJI ^ jjl j£ 2000 
^Aju 2U^j» ^ ^ij 4±>0 J-*£i uJ (j! ^1 cdJjJ Jji^Lc. . 60 (j—a 

4_j uiljjJI CjI j>lU LoUj ' («uiVl — JU-It ^ j-ii-JLc. O.U isr ~-Z 

(jja ^JLjJt ( -? -lcj . 4juaL»JI L^uuJjJuj Laj-lja ^jJbJLc. j^^lll 4jn mj-11 
^ * jjLsbja <JLi_1Jl3» 4JLjj^Jt jjl^ tt— )L<XLjjJLl ut\ kt!al (JjLA>- 

4<?<J ill (iJI JuT ^ 4 4 «'i Cju\& L ~il\ j <.f.\jjjLal\ j*jjJt 4jg mi La (^JLs. cJj*I< — uj\ 

3 j ,v>-Ltl 4 tujjj 4J^Jj . ^jlj-LoLscja ^UJI ^.^Ul ^jji— JjJu 

qj& fij&~>- j'j^ i-Li-dJ 1 jlAj - oj uLi ^Juc jj£ tjlSLflVl i>Ju4 (j'***} £-<^3J 

<A3>^ J-^JJ fjlS^I J^Jj ^JLstJ j! j^Jj 4jxL>. ^ JIjj V 

i^jJt fc-ttiSJtj 5jjjjJ.I t^u 3JLB 4jL5uJ1 ij^Jij .««iSjjJI j^ii» j-a ujIjSJI Sjjjji^ (jl^it (#) 
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* 1620 - 1548) C£ k f. LLM o jflj ,n ^Ju LjuL& I u*Jl$A (j? jj» fai-jil 

J!u 1586 f UJI J*iJL ^j^.? 3* „, L^t ^ju^ 

JLl!^ l^^ijf ^SJ| jrU^j ^JLJLc: UTU aajIjJI ^SJj . ^ 

joLJLi: 4_jii J^^K^oJIc^Jlo^j L^o^^^^c^lj j-i^^>? 
. 1617 f UJI J\ LU I^jjIj Uil * Ij* oULjiJ 

L^jjjU SjjL^f jl^I 3j_j4_jJI AjjjtUI oXtt ijjj*.] £j)LiII t ju» ^ ij 
^tlitXI oli/*' o* (> J^J^ «*_Jl^ U ^A^o <_3jl^ SUjjOJI a^U ..^i 

L>* « k 7i , rn (jro* Jkj 4jU (jjj ^1 jtr» ,„jf Jj__Sj 

(jVl £jJ>\ Lkj .flg " »- ' -^54J jJLuS^I Jj OUJ Jj£Vl 3j_UI (j^ 

^1X1 SjS jj—^^j jjjj VjT 2Uaia>J| 4_j^JI LU^ Tojjj 

.4^Luai c ^ fJ ^JJL£ V3 L^<yi 4^1 InUtjjjLaJI^UaVI ( Lul5.USb 
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4Lul ^^Ll JIjJI ^yjuaUJt 4 uAJ frljGjl 'l£>*^ ^jLJoj tjj 

O d.' A ^ j »^^» 

>J — <-uJ <-iu£ < V '>J< ^4>»UlAl <>a j-H»-^ 
t* t JJJJ j| (9 j£ 4_l>Jj jJ>^ J-* 4 - 5 -' j. «b- «iSLj 4 — ijjf j) 

J^fJ^O^jM Xi>C^l (1592 fUJI JLiJL^ <*JL_c 

<d 4it cdJj .^U- Jjj^"* <yijj <jt J^J * 1591 f LJI 20ai:L^ iUL-^ 

J^jLo o$ \ >laj *(jJjJI >j Jj (j! <Ulc *41j1jlII j-u*» ^ tt*%\ 
JJpJl lm.La.aj VjjfcILo LuL — uij>» ^_u-sl 4j1 (JT ki Sj>Lc Mhi/i'i 

4J£ Ijla jT^tjiUj .1 m j j ^1 ^jj ^ JU ^Ij^V jJJLc. 

jjsl >b Ulp. 4jU Ju^t f 1 J-lJLI f LWI j 4j5| jJI S JluVL 

. jui 4j 

jjlUt ,,.tlj 2>jJLlt «jJUUjj fljiJL ^r<,<i"1 ^ — « ■'^■^'^ *kj j)d < »> 

Jj^uaD UUij I— « 

jjjuLuiJL^Lo» Lus j .^-^j 4jL*JD tj>jjj ^ujbdtj tl^uuJLta 1 j-^jZ 0 >^3I-j 

(_r^!l ,j^3 Lbljl%4J 4j <r 3 o V Cr, 4_pSLc L4JJ ijjji» < t {j7 ULliJ 
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I*» fe>u 

(jL I Jl^aj JlSjlJI (j o < >>" j j£ 180 ajJ-Ja (Jjj — uj (_xj|j (2bljuJ( ^ 
i^SJjjJiLI Lwijjj <-< jfc?u ,, l l (j-tojjJI <_ r u3L3JI) £jjJl ( I j "M n *^ <*JJJ ,j n nj 
tjj] Lyk. *Lb ( 3-JLJLc. <jJj3j j I j| crujjx! qyiu*J JLiUlI JJL*j ■ «j 
^ j-Aj il592 j — JjT&f ^ JjJLsJI 4 t i^'ia t p — LjISL-lujj ^jj ^ 
j| jJlIUjJj^^A viJIjut fJ*£.Vl JijjJI o^j) <> (j^—^lj 4±x)ul\ 
jJblbJ j-aJ j^Vt £Vl tjSwm.nl jJi ^UiitJ 1574 ^ UI ^jj ^| 
.(LJ^fl jjyLl Ca-l^ I ^jU «CujI £jf &a tj^j titijj <jj-> 
^ 4lu< 3 jH Ii£. ^Uj 4j»IS| ^yJJ 4jjJliX1 J-ij^I lH| jJ coli OjCLat j 

Vjl t 4jUI) 4oUc JjI— l-jj Ijjb ^ J-^Iji I j-tLJli: 
tjjyljVl SlAjil ijLseiil JJLU (jjllitj iCjl^SLJI CjLajJala <Jj»-*J < * X I ^ i . > ^ 

j-uS jjj U4J 1 ju>o (jji^j 3j_jjl>JI SjjI jJI 0jjt> <",o i^j 4C3 _JLLijj 
>JJJJJ JLy JjlSj (^jL^ jJjLj jLj>^ U-Aj ttdJ j Jju j-iiJli. 3L0. 5Luafl ^ 

jtjj-a ^C,jJI 4jUU 4 r? I " V a (JlsIjjs ^jjMj .^jj 

CxjLS 1 <)JLlj jaJLJLc. J-* t J >. 3 »-LqJ*>, Jlus 4ltiajj uu 

Cr^jl — "* *(^>*-« A^*- 4 <>* D!) Sjjll U^L>o jrt — «jUaj 

IjS — lL 4w4Jjl^>. ;_>Aaj ,j| < _ ? i>' *3i,t jflttt 4_L3^t_i LaL«j ^jll A J ^ LiS-lIjjIS 
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(#) - 

jL^I U^^^st^jLJLc. o' <>• f— ^ j^l o— 

j-Aj (j^J^- 4aJG La ^jjj^C n <r> (JSLuiJ (J^suuj ((jILojja^j) SjIjaJI 

(JSI — loJI i _ y Luaj ^Libl <Uj 4_jj3jJo JL>-! ^jjo ^^^L^j t_J ^_uf q£l 3jLl£. 

3j|j_>Jl < jail o J J — 'cr^-^ Lr^! *r** U1 £5 U ^ ^ VJtH^ t^M"* 

J^£l ^I^JI JjJ 1 jjj tjjAj-u! jjjj (JjLxuJl ^JpLutA J^JUJ (^LuajJI 

9JVt 

jj-af ^ L^aJlieltaj ^yjJI 5_u_uL>J1 <— 3JT JjLu j-«!u£. — lJI (jj-^l 
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(jjE. <_a_*iuSj . 4J 1^"<^1 *.^*t j 1 r-i ^ SjILoJ jJtLa (JjoLc < rtjfojj ^jj j La.iJr>l 

(j^LuJLl (J-L^Ajj Laj ujj Jajfcj j-» — u4-i ^ijj Jj>»j^ «Gjj^j 

. ^jJj^-T ^1 ^jLojlt a 't y jj] (Jl «it"i 1 nVt Ajdj^ 

(jyjllJI 1 n inill . LuLjJ <- < 1 »lllt CaSj-H (jr 3 4J Cj^L>. q\j 3j — j <^>a 

^Laf LaJu£. AjLol^pJl Cjjllj tj mi r (j-ujL-uJt (j^-aJ1 CjLjLui utJ 

27, 2\A ... ^ tjjL ^jJLaT £yi <_ r Aj iL-aLc. LujLa £. — 4 4IL>Lj 4^^Lc 

1 i> ^ "t —J ^4-1 (j-UjVI (j I 4 njn^tl^j (j La V I ^ji^jj .^a^uuuja ^Jjf 

^j-o t^j l^Tut-flj 4__£j^jua C-ul£ SJs^taJt (j! J^C i(L_A* SLpel! Jl>.|j Cj — .u 

^ j^i.n'fj'^^loj^U j^tj.(1606) 1^(1601 1600 

Ci^l£ uxA 4_dt C u *>> J 4jJl^I L4JJ jju^a jjtj t tljuJbjJj <j L) (jr\"t'<jitl irtfl 

VI fj'j^J i*Ol^>.| j' J ^> jl,> mi t J LU libu ^g'tn V ^ylJI j AJU: 

jJbj 4 1601 j»L«Jt 1 ia A 4l>.? >.7i"wjj3j . 4_uJljI JjLoj* Cdfl*)jj9 Jojjjj 
JSLjUj jjLtlc j I iijJL>.j iSi-uliJI jjLJLc. 4_bl CJjJj (^jJI 4^aaj ^LaJI 

JIju-oj tljM-wj^ Uli* UIj^j (LjjUI ^ cAhh? J'i^ ^ MjjJI) ^L>uf 

. d "' ■ ^-'-^ ^L>j| (J^jLa ^Jsjlj 4_uliijl 3^_*JJj * j-£^ 

Ajj^I JMaJl Jjji ^Sj J^b 3jLj ^ 4J ^l^ju^fj jjk M 
«;| jJb 3j-?cjv (J>-l J 4 Jtfj^J y» ^_lLl <_ < A j ^ft>i>> <L*jJ I J — & 

ciiJj juu djji^ UJ ^Mill ^ I n,".,,,! LojdiL m^IjlJ! « ftj<U Ijla 
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ejj-wuj t <_a^SLII JiJj^yi «LaL* CjIjIju lUhVa frl^l (J^U^ J^O^' 
3 CjLj^j (jja u^jIju !ju ^lLJLc. La tl JyJLao <_«„t<.JI Ltj .3jj*usJI 
Ur^I " J^.hj 0^ U-O 4 <GLp. Jl^ls <UjV jJI Jj^UJLI i-il^oJI ^ys 
4^*jjj «bfcul ^jjojJll jjlsj-ll j L (j-ajJ (Jloj .3jLs*lj 3^ja j^jL-j! SjiC 

. 4j O^js 4juj_<_u 4ia3fcU 

^ ...fljj ji». j£ 1604 ^UJI otyu,^ o—^ i^a^ 1 » j -, L ^j 

jj>of 4jf <_3jjjlUj . IjjL ^3 3jLu^j ^Lcj t L i a u a ^ 4JjjjJ 

<jSJj) SujjUJI j^b c**J jl>Jj Jjl*xj oljjSf! ^La^Vl 
,3^j 4-1 jL^Ul ^jllo o t — 3 1 j} ^jj^iJI jIjuj ui\ jl Jjjuu Ly Le. J <jjuj 

<jj<ljjj|) l^plj — wiJjJU^JI Lucui jAJLc <-iTjJ ,6jj2X\ CiU^iill 

^iijJ! i^L.) ^ — i_ulj JL^Li 4j1jjiaLsBj«» Clt-ilarvj . £-x9j mJjj ui-a Ly l£. JjjJI 

4jLl>. ^yjj^jselJI 4l*C ^ 4iLi (jJLujj J^c L^jL jj» <!Lj fju 4j! 

^jjju ^1 ^ia^jVl ^SLiU (jiaALU^ 3juljJll 4j^ i Cjjfj *(4_^Ua^^l 

^ ciL!u ^yj^t 4-*J (jSa (<Jj .jjshJI j-iSLdTJI JlL L,^nn'^ ^JJJi ^> (jr^ ^^-^ 
jljj *oixll Ji^j-x5 ^y^ul I — <ub JJj*jj <_flj — u« 4juaLjJt ^ "j^H» (jl 
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p* ob i h j> '"J a '-' ^ 5j W3 £b 

1604 r UI^_i 

^« 1 $\ lir* r «I ^^jjJ! 4 jJI Juus^Jl CjLlI2u jjljtlc. < nlj .^ln^ 

Cr^l? j*^5tULi 4jjL2JLL »1 « i ii H 4f(^». ' ^*'"^,' ^ JuJu>JI 

•<J>>*Vl Jl« 4 11« - L i*T i JlJ V («— stlJI 

t j-t-irJ, 1 o j Lili <i ifttl t<is!( 4.1^ t-ujVl s^SL&JI <il)ju jJ&j 

^^Vlj 3 JLc< *^' <jLa>j_u Ijuk J£ ji^bj 

4jusL»J1 «LjLp- cjIju i^UJI tj\j j-lLJIc. Sj^ tii SjLij ^IjJol (j£Jj 

^3^j4^? ( ^_ a ) ( >J£flll 1605 ^ UI ^ .o>l< .UI^^jJ" 

^4^. 4-ti^. 4_L3.| ^1 Jai r dVVI Jil JU-u ^JmJ (l cojjjla j) J >>> 2 m ! 

^iajust jjijILA (jl j-lC. t4_ul i^nll J-JI ^jj^tjj ^.jU" ..<n La (J^ J Juj 

Ijuk CjJLs»j . d.l.j-i^a (j-C ^LfljU L<-.ijjjlB 3jLj ^1 1605 ' ^J-^ (Jjlv. 

imn,^ a^Utii Lii^j- ajjj jj} ij .4 .„rt'i ^| 4^1 jj| j^j? u c^jji 
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^jJI — cujjj ^jIu — l — wiJj^ia ^ Jo^LJI oLuiaLj ^JLc ^jV IjJaJ 
Jloj 1603 f UJI ijUI 4^1 j (cULl^L^I Jl^4 ^JJLi: (jf 

j— miJJ (-Ajuaill IjLgJ SjjjlJI (J>-l (j^> JjudLLj jjljtbi tjjj . u 4^mcl1a 

SjjJlsbjo 4_«_lL3 ^ jJLuafl L^£.j2^1 (jrll! 4JLo^jJb 2UoUJI oUjLlLJI JjJjl 
* 1606 ^UJI ^ Cr Al)JLua j_ua| ^» 1 ^ J-^&l uJi oljLfct n< J£A ^ 

LL 1605 f UI <L> ^Lkll wLifciil ^ j| 

4 <> > < ftt l {ja JJlAj jlj 1 4 <imKH 4laJLu J^! "J-^ Jl^>J1 J Ju ^^JL. ^JjlII 

4_ii«Vl CiLLaJ — uJI ^^ic jUjcVI Laj djj — jLUj cujj jj! ^jLuiaj 

ii^-iaj Jjv ^yJl ^jL-u ^JjL l-u — «jijj i4jL>. ^ Sejail 4^jU| ^^yjk L uuJu^ 

Cj^lA Ji>^' * J^Tj LujjkV Ijl nil . M 4 ^J-Uot )J jJI 

(jr^l *^>->liL4 CjI jUkJI J^^*>- J*>- L)W ^lij '*>>*ia ^jucj Liijf ^JJLc. jIjT Luj («■) 

< liJLuk j tn~ i t, I A y**.'* JU Jiaj "1 V 'i 1 'i a 
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IjlA djiiJ ^ «yJ>JI c£>S-i)1 pu:jJi o^j^^t *-*jL?tJI J^J 

<_3jJtJ jjjuaLiJl J^J (j! I uaj) 1 n -v Lajj ^3 ^jjlII *tjj I J >. Jl>. (j— 1} 

«U ujI (j^j jL uij V Li ^ryjj^Lu jtj^J 4_i_uaJL<u (jj Jua Jluu Jl». 4j1 

^ 3UI ,„11 (ch«S jJ') 5;jaJI olwljlji 1606 f UI L_,Ut 

J KJUl JULLJlMj ^IjjJI * ^^"^ pl"^ jJt ^>-J uJ oV^L%jo 1 j 

tdJi ^ Uj) ->ll*Jtl£ l^ojji» CtL-aljj (jLaj^Jl jlj 3 ("finr f 4jj^.aj>JI j? 

LljLj — lm\ Cffl^j (jl Juu Lcaj i-n^ t^<ulj3 Jlttlrvl ic-ij^JI i J-p^JI (J—jJuJI 

j^j! iun 4jlL»j . 1 j < im n> 3JjjJ| ^j^ttI I JL>- J[j)4 mi a 4j| 

jj 4jjIj ^jl^LijLdll jjjLLi iai t 1 j>> LlAj VjLt «LlI^ 
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i ^-jj^I (j^a £jl uJl 4lJ ^ (jSJj .(3^1 nJI ^ Uj« 

r> j ■ « U j ( _ 7 £ ^^jLuj 4_u-uIj3 4 (JLvj 4 m»'»- (j ^a a > l 

4£.Jllo (j^o Jloj ij t<L<-u!j w a j ^" JT'^J ^i^HJ ^ * j — 

juS ^ ^jjI u <jT JajJLI * 0 jJI <j£Jj . j — uljVI *jl>* ^Jl <>«jVI 

.(Uj^^l Ij^ojjJI ii^iJ Juj^ UJic) 5L>JI 

q^j<j m.^^KJI ^UU^UJI ^IjUVI^ Ij SAU^l j(>Vl 
. IjjL lJi^ jJ5 i^L^j .sjUI ^ ^ L^U 1608/1607 f UJI 

(-jL^HI ^VT 1608 j*l aJl <jJi Jj>j|i o"J^* <S>6 — C^* JrfU^ t^^jt— cj 

^j-A fuL^J! «^lcj t 4 ;<lj . L$Jua (^jClJI <>c <_a£j ^1 4 j („Lall Jj-oLUI 

<jja jjLfcj^Jlj J-JjlIL j — jljlli: JjrtVi SjjaJI dJLA ^jJSj ,4_£j^»JIj jJI 
L^JLa Ll <J& La U <-o^ LlajLa ijj&Jua 2LiiJL3 1 mIM I Lul 

JljjV jL£ j .Lc £_>! cJI < j > 2]( ^tjtJ^s c ^ ( jlJj-jL_^lj^jl» < ^_ J a 

l^jla jl uua ££Jba 4 At J 4 I — «5lUt I jj UjT <jj — lloa (jj^ — ±& 

Jat>Jj .^psjVl ^Ir L < itlj >Ua««l ^ t^j i <i o liaA. ^9> La 3 *4 t m , l 

^ LU JlkJG 2Ujo2JI o! Jlii jt) l^tjjjj Lu» ^ ^ 
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jiiJI U5b Ij^Ij t^JLtl JCi La lii Jl^ j! .jAJLL JU^I 

^jii. Laju& CoLu»! I j} 4 rtj jrttl (j! Luajf ^juajfj ,3rtjjfltl J^J^ j-u 

4W J! « A «VI ^Ji 4JLLJI 4^u,j JUI ot-A» jAJU JIS ^jIj 

^^k. i_fll j-^^Ll Lojjjla ^1 Luli-J^ 4lcJu uil LjJlIt. * 1608 i-kjuua ^ 
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U^a UjI^iJj^^ J ^jLiJLA ^SLj . jJLiljjja 

,o jul^UJ cJljU ;2lJLU cj^IlUI e^K (jUj . I jx.L^l JoMJ! oL^Lj 
<y» 4jSUI Sji^JI J}U> ^Ul ^jlus^^Jj <Li4£. Sj-w^j L^J^tj a^jU^ 

UT 

ijjLvj *(j — (iii ^jLjJI (jj-SJl ^ 

j-<£) SjiL^a iTjLjjSLuJj 1609 ^UJI -J;t -H <Ju^JJ| ^ 

(^^uijj^ J^jj jAj jjfljjL *-dL>- jruj <tlu JjL-uj j-aVl (jiSLij t<~« t^ta 
^jl — ui <jSJj • jjiLJli: JLooMj JlvI Ljjj <jl^j j^jjjJjLj ^ 5 ^uld 

IjJii L» jl* J>\ c^>3 2UjLlUI U^5L^ j o! M 
. I jj-sIS ^liJI jjJLi L*iil 0^ U% t <aL» j-» <ji jdJI ^ |«u < 1621 |»UJI 
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o! j^JI <j£. <>.at j^IA 0^ *<-al— Su^aV 4^ljj| ^ tW U?j 

4-l»aV| 4_*JLj (jj^l i o ^j^ubjj 4-u^_« 3jU*aJI f.LuiuVl Jajo <j! Lgjl^LoL 4_!l 

dil j Juli a.iLJl£ il>l>jalaj 

. 3 ju jl>JI oVVI <l»j Ij^Lj ^1 (Jo-oj LjuJ ^jfc <jf ^1 * L Lu-uLia 

J^J (^jJI iC^jjJLtL Jjtij ^ 4j| JotJ (jSJj IjjL ^Jj I JJ— 3 jAJtc. jLc 
<3liJb ^JLJLc. .( U ^ J J1) ^jjdJ £jj e^j^j I j ..lii'i <jVl 

3jL».|j ^JL-aJ SJjLscjo ^^Apsji uu < „rt!^f j i JjL — uJl j-jji^j <jl 4 j i^-v. 

*4_tlaJij| <GLp* J£ 2lLa jJ.1 jjJLlti. Cj|j_L^-a ^Jt>.] CdJjoj .(-J^jf J 

<Jj-L3tJ (yCu-uSc ^ JlScjljui\ ^JuJ^JI c_)jSLuill]| I ijj . 4JL«j 

ttiJAj i4jJ-3cja ^[^>.fj SjJtiLa 4^uJlc j-tLJlc. ^jielLbul t4jj,l.3a Sjjo-aJI 
aJLjuj <±a*j <jjila — (j-a J-jIj-Jl Ur*3 .^S\jtl\ JjUjlI.1 L^Ajusj ^Si 3jj-t<aJt 

^J'^ JjljtLfc ^LsJU (j! ! t ■ -~ ^' t^jLLJj^JI jjIjJI 4jjL0J jjl (jUJlC 

. 1 jua 1jJL>. 4j^fclJl «CjLV^U ^rk-Vl (jnl^tl ^Ul C_J^ uJJL) 

(j-U-UjJJ L-JJ^ < di" 1 1 (_^JlAI JL3^ '^J^* 4 ^ ..Aji,., 4jL> ^ J <)1 JjljTLc (j| ltx-p»J 
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1*" fcjU 

f f>l — ^» J*5tL j^jVI — \jjb y* *J1 4_jIju 

j-j^j SjS 4J b j< ,„H 1609 j < ^ . nj j .^liil) jflj <t<jg^ 

< rtMn< l t 43]TfL tV< ,,, Lij CjI^Ul^I (jnVilt yj< ...htl 

^1U« ^ iJjIJ^kM Uj«. j^^l j U — V 1 2LujVl jUjsVI jJ_JLc. 
J>*- j! jU^I ^^Jl <_dJLUI *Ld*J SUsj^jjtA cJl^^b 

Jljiot ^1 — u ? ^jic JL^il £_U3 jt ja^j) cjI jL£ SjLe jCUj S jlj«w 

u-jL* J^^- 3 * <( o — j j * i jt U Siderius Nuncius <jlj— Uj 

- So^l - ^ju^tj . 1610 

pJLc ^ 3^^' ^J^» ^ — i^l? « L3 -*«JlH ^-j — «fuaJI» lJlJJ>j Caj^us ^lij 
*."r>f < t JiAJ [^ajjL jfLJU- ^^13 1 1610 jjU .dJ>Lpa Ja^a 

uiJT s^b t* ^Lp^l ^LSL^jj Jjj {UimVl JjjlU 

jL>Ji! J£jU UjIo^ «uU uryOj ^1 d*l__«aVl j|j ,,„j ^Ij^JI <>a 
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. 1640 ijtSj&l ijL^J fuaa liL*^! i>* V*' u 
I j£y> * ljnun> SUj^ajw aUo ^ — ^ J^- '^U >^J^ >* — «i 

***** * 

fj\ A*. ?S o^i « j**iiJl j-^p* H Sjjjl^JI a 2 , flirtt l oT 

431 j C^yl ^ IjLA (IjJjv ^ 3jlijl>JI «gL^Ijj ^^iU Lajjjlia 
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.<LuL JitLl J^jJI (>^^^t^}c%JI ^SjjnJ UjjU £_* 4Jbl 

c« u* O? ^Luu^VI Iju* ^ bUkLl 

J£ — i Cr L=. <jji-j) J^.j j? <_dMl>VI IjLA (j-a £j us^i (jb JloS j ^J *! 

^AA^ j J m V jtj * j-*2J! jl^Lt JjU3 A^Iaa ^ CjI j-_ULiJI 

U"* — "J cr^J O' <J Jj,' ^LJLi: .4JUSJj 2liLxb| L4J 2UaiJ| 

lJjS^J ljljl»t 4J U jSj (j| C-L-^fiJ 3 j^fcjJt Utja^S (ja 1.U 

cr*^- U-^J^ uV^' J^» iAsejst^s <G^^jj (jl MjI^ 2UL^j 
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Sial .« n lj— —'j (jJjJl (Cruia— u,jVl 3L_ £_! tj_ ^ ^ — i V (j£Jj 
4j3j 4j1 I jLar-J J *4j^I j 4J_ tj_j l-j /v m i h I I >a£. ^4J_^ U J^jjS 
I JlA jLliwI ^yjj 4___ jAJ— ■ Jbfldtj . ifl turt't CjI — u<JjLtl 3 * 

3j>JLx-c 4.-yiV) ^yJ] <j— * >f^' *<jr— " ^ J*— 1 C>1 
f Lsw-jj JJ>J 6^ l>* (^jJl • O^J '(j^—*- ^ >^ ~ L>f cr-^J 

JL_! ^1 <_>^iJI W-jJl fl^JI *U_. J^u tlu^j (<J j_t| 
^ U_ol J JJUJ <j£jj .4J$2u La j j .. . rt" J* Luijisj LuljJl LU 4J^2j La 

J& iljljuil <u_JI ^ U*\ *Tj La j*LJ— oL ^ U Tia I .ijJ-^ 

-t ^yk. * ta^ui LoL_>.! oJUusj jjfc 'VJ^ — <-aJfcJl J}L>. ^ *Lu>23 Sp_t 

.4jU...jVl *U-_J1 JUS 4jjJ_ <j_o ^ >>T j Uin a 
^jj^ tfJLjjb (jLu VI ^j^JI JL_.il jd>> JjiJ^ 

iU"a <tiJj jX. j jTj .JJJ^jitSlA I jLt>. (^yJU 4jV _J Jij t jn 

^jL_iL iU^J SjLj 1611 (_hoLo ^ ^jLJLc Iju t j— t3^>— J ' 
LU! Jl.y, ,M ^ (J j-oVl (jT -U^ - 1 jL__1 Uj-Ui ^ jJjj 
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<jt-w*J jjLJlfi, ^£.lj-a jLx>.V 4ju-u(^JI ^jjlIL ^gJ Jo^AlI 2 LujLuinJI Q-a 

*fM)T U -0 (J**^ -5 J^c (jj» 4 5j<i'v <_aJJ-a 4jLjJ1 ujjJ — 1 

. 1603 *LJI <*JUI > £Lo, J Vl M LA)| \ 6 t 3,<mI1I 

Lc <ji»>c.j . j j <JT (JLi JlkJ 3>-* JjV "'l"' N 

jJb jjjuaJI (jlojJti Ijl^v LttjViuiid Lajj dJajvj 5^9 J^L>. 4j ujloJuJI 

ljJL»> (jiiflMitl ^rtrnti ^.^Ic ^USjJI 0 JUfc udLuiI&l j-lTl£ 1 4jT JJUj (jSJa. f ^ '^J.' 
jii Lo (J^tJ t<U Lojj (JL.dTu.ul Jju&aj UlSLidUjj ^ujV JL3kX1 ^idusf JL^j 

J£ (j£ jj^Li La JUul tjLA jl JL-U . L»Jj ^ CjUaJ uJI ^a j Juu <La|jUo 

tj^j — uia J^«£. ^ S^laJI d JUb 4j>JLl« Ll> jj ( l^lj^ . A ^ 4jLp» ijua^ 

jaLJLc. ^Lalubl j — C 3jJL i_d il^JJ (1611 < Jtj<^> ^3 L^j|jL»»T Cjjj>. ^^^.Jlllj 

3juLxi<Vt jIj . I ^jJll .' ^ > "' ^Jt^aljil 4joL-u!j ^uiIjJI 
jiaJI u^bj gJfJI jU J^l u rtffltl jc Ij-u 4\jwU ^ 

Lynx «jA^t» lUUrtH ^ ^ — ^1 ^J] 3 tM j >uaJ) «jU. 4_l4jjI£Vi ^ :Lyncean (♦) 
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i^UI -U... j^k. jAtij gJiJI j! ^ bLa : }Ljte j-^J ^P*^ O-* i^^- 
«42 jjui ^JEJl (j} ^jisjt (jL LtJuiij 4^tj>JI jAJLc y^jj * ^ — <-«! 

jjj Jj^tJ (jj ^tL — uJLl j (jaj^aJI <ti£ — ti 4j|£p fUI G>j — ut\ 
<y* bj La 4jajjJ, JtjLv i£^>. .*U! Ja — fj^Z.] J\ IjUaLo 4ilL3jj1 

aL.^-v. j , , U s a L^JK mi f Ljj-ii. La bj L i « > <Vi (j^jij 

LsUiaI j^l jlM t^jJI) 0 — ^ujJl 4o«^ ^jl>j ^JLiJLc. <j! ^ jl ^>JI 
JSUnll ^S^l cil j aLa^Vl c^KLa bj 3j>^Ij^c^(^l^ 

^Lu t 4j(juJI OJLa *UI ^ La Lu <j-a>*JJ tJK m>V1 SJlIIsbj» L^Jj 

I juk jLuiJ t^k, fj'j-^I J* jjjj) 3. 



4_i 1 m n La (Jua < _ r fl lJloj ^jl V.nlf t^_^su>Jl qA — uua ^^JUij iJjJ-S-lj 
jjfc IjuAj tjj^l ^JLkJI t( jj^uSUI (jrtc! ^ ,4Jjl>. La jjfc Ijutj . 1611 ^Ltll 

ijr ^ 4iAj Lo (jt i^ij juj «iJt jju>JI «_uL>. LajJiL» jJLJLc. J — 1» 

L f fj^Jj . Ljjj ^ 422^. ^jJI ^L*JLll juu (j t t Kn j^jZ j K ^ 1 ^ jii^l 

uij <L«3li Jla JL^eU 5>,A>i JiLaj ».1 — II Ljjj <_k»-? gJiJI ^i? ^j—a t_-u — «J! (#•) 
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L^JLjujI 4JI — tjuj (jr a ^j-tb^j 4_5j^<i c-ul5 (jjiSLu^jj^ jlSLat (Jj^*- 

: 1«j2s JLaj (1614 pUJt ^ IjuJl^i t*jtf) 4o,tn»tl 42>jjJI I m" , 
(jyja JJ JU < _ 7 ^Jt amil l^jjjjJ^JLI (Jlao (j.rtg.uifl <jtj (j-ajl» 

• Lili j < jjO ^-udj? — u) ^ .((^114 m<M (J^>> (jr 2 < ^J JSe ^±$ ^ uulJ 

(jlajljUJ I JUfc (jl (jjl Ij-tlj (JJjS 1 m" r Jjl MiJ JUS V*£. I j La tjSUj 

^ <_2^L>- jLb LaJutfL» : ^lLJLc. J La S ( jjujJaX\ i_)Lj£LJI 4_lL^ ^^aj La £_ 4 

<— i-u j (^yllt 4jjj^_uaJl (jrUfcljjJlj 4-Lt-aj-»JI ^j^aTJI 4_jjl».j-«j <Jj tt_>jjSJLl 

.«tiJJj 

L.j."^ c-aJt LaJUC i 1613 ^LaJI jjyJs tSj-a CjI j ' ^L*]| Jl>. <tj 
(Jj^ LaTj <jf L*Jj) JlJI jj^J ui <-u£j£ liAlill ^oJLc 

(^Ujj (j;j-jL>oyi Ijuk ltujV! u* *2Lli2>J! Ly ^) jjLJU. 

(Jjjjj jjJ-lJLc. — C- LuIj • ((_>"JJ ulJjjL^ (jLfcjJ JuJj^JIj CjojjLa 

t Q.i&jjtjJefi j l£a V ^ C.|jJl JU>.jJIj jj uuX\ 4jIj 4_i in< <~n\\ ^_n^JI «_)Lt^ 

^1 t^jjuSLujJlj^ I JjJj <3jJ uiiXI j-lC. 4jI_LiLu 4 3Ll^^/Lj 

(j] fjja 4 jjrtjtj t4"j />->a (jji ^JjIjJI jjljllc. *4_J| <L>-lj-us JL2-JI 4_l>. 

1615 ^L*JI 4jL^j ^ La j j 3jL_jjJ jjj ^JL: Ji^i-v i Lajj ^ plaju-ol 4 I 

ij-ojiJt £yi tj\ uiuiSJI j 4-uLlJI tdl Jul t_JjLS ^jLlJLc. i jj>J1 4 jiiZtl 

Lil£-ujjj jjrt<ti 4j-a L>. 4j>j i^->'i I JL^J ( _p3jLcj .5jJLd) 42scjl& dJLt^l Jl3j 

^£.1 iIla ^j-a Lajij Jol (jjjVl <>aJ»J *j ■ "j Lo£. 4J (JLa jJI * Ljjj < _ T 3 

3Aj)161 1 |»L*j| 4jjb)J ^L>o (jja I Ju Lcw« (^>II ' ^^LjJLi: Julo *\sc 
j_ua uJI 4^1^. jl ui]j .( JL>J1 ^^i^. (j^lj L>.Ljo 4jojjuai. ^Tj (^jJI ^L»jJI 
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.1615 jj^cujJ 11 ^ Laju 

jjl r i. <j? juj .SuaLJI (jjliijjl ^ (^j-oJLJI (_>ia*j c- u .«. i , l) <Cjy>* jp*\ uyt 

tijjL>. L» e. i 1616 j->-T cjIju^i 

<jrG j<ntl <j^a <S^ O*- ^ Jujj V?» «Vfk. <jL> JjiJLc. j^jeJ 6^ * 

O- 0 ob c?^ * l ^ ^1 JJ *l>*^H>t i J^ 5— i>^^ y 

(JjjJLI j j 1 t ( juk ^<uj <jb i(3 dL^JI SjtfllSLa j-c 5JjJ — «Jib ^j>jLJLI 

ub Lr&*>Ji£ H 1 ^ (> jfcLJLi: cr^ 
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crysjMjJ crSlJtj -cT^jMjJ 4j 4j«JLlj — o. La LaJLS <M,I ^ _pJJ 

*LjLJI jutll ^Lo Ia Ij jjLJLc. <*< <,Vif .L^jL^ljJkJ ^! Sjl jI ^j^.^ iSj-^ 

— i-uj^a (lajjjjj 3 j Lu — i_ul < _ r !Li 
J*Vl ^ 4:? jf) Lu^L o^j^ jULilU .^mL^JI ^| SjL_^VI ( >M^i 

4.»S a x> g.1 <>>r ] £JUj ^ 1 Ijuk <jl jlij . 2L5_uj ^| ^jSjj JjI 2 cLUI £jl >. 

V ^1 «CjIj^H!» <>J er*^y J^-^II I^Jjj <jt tj-a u m h A" II 

cjUjLAJI ofjjj .j» UJI JjjjJJ 3jjL^ — «i j! jij^jij SjI^ <i UjSjj J-*^sj 

. ^mfl-J I <t«£Lse_« ^Lat 4j^11I <j^Lllj SJL)L_JI <G| JlSIjla ji^jl 
4-loL^ ((>t i^liJl J^j I — jLU (.Jiijll 4^1%. £j — «i (jyij^L^ (j\ jj 
JU^jJI <LU1 ^a V^a Ljj LiLaiwI (j^jLa 11 ^ j^a^ j_jLJLA jfj 

.SLpJI jua ^Lz. (^UJI Jjj ^UU jim'u jLiL» jii V! Ijujl^J <U 

j< i" 1 .m jt j^jj jcj jjljl lg. (j! ^ — i^2JL Lc ,,.uj.a Llj 

tfjULai-j Ja^a Lajjj <_i^uj 4_ir*j jju-aj Lc^ SjjIJI JLSLi/f 

^jj-^f jjj . Ur 5ftj JJ J,l jLajVI ^Lii! J£ J* — ij^jJI jljJl>JI ^LaJI ~j -j M; 

4S| jj) JUu L_a^ «OLp. CijAJ ^1 j iljtli. ^ ^I^Vl C^JIjjj 

<OjL^>I Sj),^tl SjujLi- 2L1L>. ^ ^Lt < J^mi v l^iJl ^aUaVL 

5>JJJJ 0 — a^tUI 4jL^ <_iJb J — ualjj t (5 <J1jI jiti J «l^ j^u 
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4 Mfirr» (^Jj 2L luUIj 2LU-c (jSj ^jJ Lii! jJ idjMJI ^JLjjajJI ju-ojJ1 cjLLui 

1917 f UJI >lJli. JZLil *4 4 ; 1^1 >ic1j <4_p*Ui (_ya 4j| tiDj 

<x»LflL4j jJjIjjujjjJLj ^> 1 (i L 4Ac^jw — ^jJj l-Jjjs! — 4JLuj ^laa 

<4_tuj| J^i- Jl> (JLSIj'VI I ,*> A JtojLJjlj . 1 LJijjjlkt <-JjX. (^jlc- J^"j jJj Jj^S 

c-«jj-SJI jJjJ! (jjj t LaLc 15 l—LiLJj UU. 16 j-caJ! {y> 4jlH_J1 1 i'n-v.ji 

. j^jJSj.^j 4_uLu^^J1 4j^>.Vl ^t-uo Lbt-u-al ^m'v i"njT 

t(j"LLic^ 1^1 ^! 4 jVm! ^ ■ uua 

L4L4J L-djLc J-Aj ij C^ ua (jl Ju-o ^jjj ^0 a <J^J ^Jjm-J £>) ^IjLo 
1" fj>")l LoJl^j . 4_ijLj Sjua 3* ' j^Jjuj (JjI ujjo (j^S 4 uuu Jojjjj t j^. 

LJ t'ijrtij ijJJiil 4jIjLjj ItjJ (LloIsUj Ll^IjJLv 4j1),i! ^ * Lu^fl 

I* 

lijIjjLu^Lj ^ jJu — l«jJ (jSLj jAJLc (jl^ i^r^Ltll t-uUJI Lot 

^ Cil^JJba 4jMj OJl&j (jl djJL>. j} .3juJL>» SjJoLba ^ Jaj^j w 

l^hwj'l (j-Luil/ fvfllu ^j-a j (jrt-i^j-L^jJI (jja <LcL»a> OjJuuafj i 1618 ^LjlI! 



LIL) 



^Jl^ i^lj^ ^n.Jntl <jf jj^j Uj^ ^1 ^1 Ij^-Lk jLilj t^Lu^li 



^-4j3JJ 4jJJ1 lij^ Vj? f«LuJ La *jJLl 4 n^iij <jj 

4_a^_>4j tOLuusLijJI 4jlLj c-jjjSLo 4j| . Lgj t_ijjSLU 2bJj*j^i 
4_il a t4_Lm JUA 

,4ite». CJ^i — ji^><i*i £<jJL>J! Jj Lj^cJj La Lift jJj 

ujjl f «U ^j^LaLftHj g^jg-j) u<.iM (jl (JLa <jj->» Lajj 4j^I£L~uu4 <j-« * • ' ^ 

e_)j^>- (jlj^o (Jl — 4 LaJLuj i j n) f uii I (jjJtll CjLujj ulC ^JLLs-a jj^j 

^ UJI ^ ij .(jjji^ JSL-Jiu ^JuJli- ^ >ijj ol i (>* cjrU UJUajj 

i^litJI — <-u$£ — Ujj 4jU,|jj^3 3^3j jrtJtlUbJI jjja 4j^Ij 1 1621 

J j-Aj Sj^juo ^ 4oill 4j^Ij JL9j) Lil^ — mjj ^ «GjUjcj dJU—il <_£ jd! 
<— ilji^-tV nitl ^4>t jj^a JLs»ljJ i(_>u*L>Jl J[oj *<U.ui*> LUItj '.(<>j-<t£, {ja (jrU^LlIl 

Cf»j(/> l (j? Jt J lili — uij£ SLaj CjjTj .((jrjjLAAu 

V ^UU. (jl (j-a («x.jJI o-*» ajJliC 4jJiL>J( ,J jJI ^1^1 

4jL <^< (jjs jja! fjLjjtl\ (^ j-uslS 4^!>L>- (j La (lL^LjJI c-^p-jj ^sj-a JI^j 

^ (JISjj t4ojLLajVl 4 ujLluJI JLta ^ LjI£! jjjij -j^a (j_u^ < ^*'\' <jf 

3 La j CjjIj . Lajj 4lc (jJuejJ V (_>-aic d ^| 4jLijv ^JLc- LjI£! lu BjLaj 3j J13 

<li!jLx^l 4l*luaJL 4jJj SjL^ — i jjj (jja ^JLJLc. j_jj-of j( ^1 pyjj^Ljj 
.4j4jSLo (jryij^Lo 4j| j^j 11^ <?*W o j^iLJLc. JJo jjj 1 1616 ^L*J! ^ 4^ujUJ1 

4-iiL>.j .^IaJI (3^. (j^~a SjLjO. <;Lul <lLaj JjV CjJu jjji aL>JI J[oj 3 La j (>— Sllj 

,1623 fUJ!^ j — £ Cyj&P JjJu jjkj t j nic ^^ujsLsJI (3jjJu^c 
.jAJU ItM J^Vl 
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31u-a^ jjbj *The Assayer «<_jjjfcJU» jjjl>. <_»L£ jAJtl Ujj 

bt^bj-a ULLij Jb^a «Lalli. ^ J-aOil oli '^->Lu>lU £>C «OuiljJ 

t^yjb^-ujb j< • ■ ^«JfcJL>.! <4jlj*>j J^>« (jr^ '-i^ #.LSj-u»! <_< — 
^yiij 4 uiij ^UJI (j-* J^fcJ * 1623 ^bJI Ij-u 4jm»U. 

ci^iij . JLio jl^JI J^J^ cr^t — uJ.1 ^ oj^Af 

^^Ld) ^.Jb^-ujlj 4l$U oi Jlio)l£JI Jl^j .4j^I j^LUL SJL^jJI otjL^ 

.^Jlj^jL j-j^La JLlOjI&I >A t-^ieOUl 411lU> i>\Zj . SJl_^ jJI 4 JUA 4jb£ 

<(Assayer) j *JU» <_jbf> £-lL> J^a <j — ^Lu-u 4£Lbe_ij ajuU 4aj — <-uj 

BjL_jjJ La^j ^1 j—jLJLc — <-u i 1624 ^UJI ^— 

SLpJI ^ Jua (jiL-Jua dUi {_y*) (Sj—±*\ JJ-«Lj 4^j^Sj (^y— 1£. 4 n j 

(>>-Jt; (jyj^ j i >t m ^1 4JI ujj b UJI <—u£j i^jjjJu — Mi'n't 4JjV 
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SLuaUJI 4_u^Liplj 4jSUUJ1 ^j*j>JI ^^Li jl — ual&Vlj t^y^pjiJ^ 4^a j)tV< 4 

*(4Jjj-a£ (jiuu Cj I Jj-uua j j U nn ^ IJlu j£j ^«Jj) ^Loia Luaj 
^yk. j| .4j^ l^tl^JUJt q\£ L*Jla *>b>l3 L% 4_ba V i <J 

Jjl SjliJI dlLA ^ ^JUlLc J f ^ lilli ^ Jluu JLv 4lLi — 

4!L)JL>JI 4jl!LJI ^ p ■ -j La) cJulLi^a c-tJLst* J£ u/ ^Ijj £sJa — ula J£ 

(jjo Aj^LulAJ 4jeJLx_tjjja Ol m uli (JjSj (j I Vju t«Cjl — uuJJt}\ — u*J» 
CjL_uJulJI aJJt «JiLus (jSUj .(jj>-^I t-uLjJl (j--a 4jjLjj L^jojUn JLvl 

.c-jjSL^j^SLtli £j>^^ <JlS1>M 4l»r . ^ Jxas! <>iJ! 1 jjb ^ jAJli. SjL^ 

U^jk. Jj.uir>JI 4jjju-o m>1 La lj_u^ 4^! ^ ^jJI ^jk. t 4_jLp. 

Jj! 1625 j*UII ^ La_aj ^ cijjLLaj .(cjL^jlaJI ^j^J ^Lvj o-* 

Jl5 j t _aJLJUJ uuj ^ S jj^L» jJJ-a (^Aj 'tUl j — it^idJ 4-oj^J Cil jj-u" 

^^Iflifl jl 3xLJL£. ^UJI ^ ^ cU^I 

^.tisljj .«j! 3^>J1» 4 «JSLj BjLc 4_J1 jl — uij i^jlJIj «<jryj — uujjjJI joJUJ! 

iLjjJaja L*^l Jua) ^LinJLu hjtUjI cTS? (JtF 6 -^ 1 j'-P" 4j! jljiaJl 
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L y J \_ L J)i\ i^JbJ ((jJ^C-^/l (jr «l JL9 JIjjuj *4_$jJl9 jl^sJI Ijuk J2La 4joi- 
4j uJI aJJt> <> ujJ jcJ jjJLJLc. (j| JLU . 1 JjJlm L^ox, J j « (4 IL>J| 

1 JL4J ^-LLJli, jl jlsJ jl 4JLuL>Jlj * 1614 f. UJI ^^.JftjJJ * JjiJLiJ L-Jj flA 

aJJb j k 'M 4__£>.j £4 4 „ j x,dJ (jr ^L«lI1 ^J} i_Jj^f Ij Laik. ^ ia 

4^jJLi) Mtjl j qj i ti 1 4_l£_L<L>. 4 J<«T>: t" 1 1 < n J I l£JLL<& . ^iljkJI 

^ ,.j^jlU > Jjjjj ^^eait uJ LaLoJ pJ*)La p uiVI I JLA jLi ^jJI j^4J I 

j L Lu.tio juij p ' jL Luajf j-saJI oSLftjj .«jl^^Jt» ^ — <-«^j) 

^ -jj ^jlU l 5 aj fc. T A jLj (j^JJJ jf 4J (_£jJ1 J-A JeSkJ — i^uJl ^jL_ *-aJI 

^ taji jj&j « 3 Ja^cl u» Cj^us L-jLiSLIl LUIj Ljjj-<3 Jl>oj . 4^t_j^t_u3 

i Jjuj-cl u jS! rtij^ajj-djla^t». tjjLJLc «:l^Juud? jj3 <j — Jji^il 

j(jj>JI ' " " ^ *' J juLse^a uii» 4jI < j!dj lailj . 1620 ^btil (^JJ jJI 

Cx£.^J 4-jjuaitAJI j£Jj t4ulij>l '< <j\\ LLsLaj j-fLj i jjnijhau,nj ^jLxdJLui jru 

jl tj ifuiU SLuL^iJI 4_u; <j(jJI 4-a3l jll u Jjjua-scil <jh ,*"rjj — j^JI 

t^t <_JLLj ^Jj t (The Assayer) «<_j j aJL!» ljL^ jU.t ^j_Jl t_u\^JI j & 

jjLo Lajj (^JljlSLij l-lj^U SJajt^i V 1,1 j jJLJLc. ^cJ — ui . 4_tfl j_ijju 

jl ^1 ' Cr^ ''-^jLy^i 5-i>*^' Cr^I J — ^^^Ij 1 1630 

L_uijjjik ^1 Jjj^jJL JJl^j jjcj ^^yLc LJLLjj ^jJJjL^- 3U*3 jjcUoil 

' Vftj* jl jLsul3JJ UjLlSlLI 4^lL>. 4^LjLbj 3JUJL>. 4w4JlL4 JJjl£jJ ( 
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(JT JI SjjjlIL ^JuJUJ ud)j (jJLi Li.iM i n L3 t5IojU-Vt,l Jj^^cj 4jjL* — u 
^1 LajJ lojjj cjljjj^'ll ojM-ajj ^jjI^jj Juu j? I jj — " o^i lojf 

<jSL*J» 2LJL1JI 2lUj>JI C>ig »rt* (J Jjl£^-Jj <>« *4>- jJtt J 4_SJa>XI 3J1 — "<jJI (jT 

Juu (jruj La jJkj i^^JkUaJI L^ljJjuo ^yl^ SjLaII jAjJlA JL>-!ji .« J — Aj-*J1 

j> _^ ^ C^t ^j^U c£K A« (( ^UaJ! ^1 S&Lu»! it iJLLA C^JLSj 
Sl^j . Uji; a (jl^nltl icL^v djJu-aJ (j! <j>j — «jj <jK j} .c-il "<t l 

<",U-V i 1630 (j-ula uui.t ^ titUjjJI i^, * » J rVt jSLjjJjji >J^Vl 

^oJ «jIjaII» <_jL& . Ltujjjl^ ^ ^UJ (jlj 4_ui_u£j!l Co- ^^juoj. 

^ SUrwljJI iZjLjjuuJI Ji\ 1 <-uLu! dUj jjw^jj i 1631 j_ujj ^ VI fjUJ 

~ ' "'N LlduojJ (4jJjUJ1 SLlajljVl J-J-fl^- Ju-u^lj ^j»l<ll u »Ij ^culjl (jjJI P-LjjJI 
j> J' 
* "ijlj 1 1632 <j-ajLa ^ 1 tojjijJ^ j-jull L^jJb Cct-iia ^,211 

JLijJjl^JI jjfc tiJLufc Ajcluli ^J-uuj (j^-V ui Jjfj i La j j jjiJI — luJ 

j-lCl 2lILuj ajJLJLc. c-u£ (^J-Il LLJ1 Cx>-1 t^^^^jb e$. — iMjujjj} jS 

.3^Ux^ J^f Ijjl^ <j-!>^ (j^Jj .^bSULi JljJuUI 4AllaI^I ^ 

^iJl (j^ «iu Jjl>JI SjIjJ ^} «jlj^tfttjb^^ 2LuIj j_iLJLc jL_cj 

3 j^LjJI L->ljLt«„.tl (_y**-} ^jL3-J [j I i4_uljJl 3j-aU tololi — ulj j«Jj 



, i ii <i i k i 



La i' jl'^tl 4__l3j (j^i 5 a 4 cLlLs i_^jj>>Lj 4jjTiSLfl j JLJLc < _ 7 — 1} 

C;r i]| ^Ll>JI t^UK tji— ^ <jU j£ . j-a ^IjT JiUj V L$it Jj ^jji>jj — 

q\ uli Cr Li ^pLw Lcjj i^jjKjj c-j^l (Ji^ 3 o — ^ 4jj-3JLa LLJ1 CjI — «J^ 
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(_dJi Ja^ j^LtLc. jjlj 4" < J jua (jr Lc jLil (j^a (^JLIa (jSllj . ^LAJl — lu < 

I JlA jlMj luJ ^il — lu 4_Loij jjfc (j-aLUI jLjJijt <jW <jr**iJ 

jLiij ^1 * 1616 4 ,,iU! i*£^U ^ 4 m ,„ jJI 5j^L>JLI :2bbj 

s» 

L ySjLiJJ^ 3 Jjiaj ((^JLlU J? JU jt i^t irio"n» jjljt lc 4 jO-^lj 

l_*j!3jJI tfjU-l j? (3j-<-u j^luIJ ^] iiSlsj^JLj <CU£L>J» Lajj fjil ^jLlSVL 
lt^j^ (J*iJb ^jll <ojU j^j) u^jIIj o— ^' gj 

^Ulll JjU-J ♦ 1 — {ya S^JlJI oJlA (jy i»-xJ (1623 f\ — *JI <y3jJ — Jt) 
* Lajl>- Jut£. ^LluTJI 4_<i^Lrt>3 L_3LSjy Jt^^Jl JjlJ ULSLluaj SjLaj SJlcI i «< o 

9jLL«bJI ^ jjkj * 1629 ^UJI ^ ^c^ucVl JjjjJI jL^b 

l^bu p^"*al 3 j ilr/L 4jjLdXL t4-ula SJbLaja J^J^ 1 1633 ^jIj^ 

^Cj^LusIjJLI JjlajLJ ^ *baJI jjjb Sjui SjLil) UIS! — lujj JjJiiw 
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SjLIuj ^ *UJL) ij-aVl Jjl (4j Ij^-o m Laju ^1 J-uaJ d£) 4jU 

N J ■ ^ ; " 4-4^L>J,l OjJ^ <-a-^J <j I (^J — "J 4j04) cr^ *^ 

idijlS 3 I j ( ( [j ^Lj jj»uSLijjjijS <Lojjk <a ^JL*j Lj^jL Luj — luj Ijl jJa (y^c 

j^jlll <>a JiStJI d j ^jd I <_jjj> <^-<-^ a J — (j^^-J 1 — 

JllojlSJI ^f<< ijj^ 4^uj ^jA jL <1616 2UL« ^Ul^V! jL-^ 
oUI>J1 1> >£L JlS^iVl <> JSL£ U>U ^ -Gtj ^IjVl o jla 

cIjJuj . tfj-iiJ ljJ>j->^ «LJu^S^. <Jj£i oli 4 U ^* >*J (_« — J jbo ^JLJl^ (j I J — A 

J15ij i4jLusj 2LLl1>- Ij-p-l ^4*3 .i_ujl*U! JUcI ?Jjj jf Ujj I jjfc 
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o JJb (_Pi> ^c. <GjL$*j AjuIojj* j-xL L3 -3 IjJkj tdJjj <4jLj£ « K /^JJ^ 

L^j» «eppur, Si muove» o J1& «LJijUi ^1*2 <Gi jj^L-kVI 

^i^. 1 MflJ 4 O I I I "* . Jo_4 ^<uJ 4jj»> {J- 4 ^J.^ "'J L^Jl^ JL3 (jl*T jj 4jj Ilj t (( Jj JU 

.(U-« (jLuVI Ujjj) <JjjL>JI 3^ ojj«-^j jf «<uli*JU» 5Lg.L,u.ll L-tjjutiJI 5JT 

jljj-oj V} (jj_u jclj t(_£j_ufcL*j>JI ( j r iL«J( ^JbjLualuI (jju£-j utul! Jj-<i>. j 

1j*-£>J ^jjo ^c-A (jTn'irt"!! 4j&xja (j n I ~r t\ ^gjfej LllC, L> ^1__<jiJL>JI *j A *tl 

' ^J 1 ^ ^ t cr<e>^J L e J '™J *{ft£»Jl jjJ — <-o £y» f^j-JI c-^J 

lj_t>*lj ((jjJLJLc. j — -j-u^j j Lljj — ljj <Laal ml (Jjijjj «ULall ^3 jLseIo»Vl ^ J 

j}) S^-ti^l Sj_JJ Cm Jl inA cJljJ jj^tLc, 2jj£. JjSj . 1634 j» UJI 

<Jjjj! ^jw* (jjliJl ("< i iijL i n LjjLs c*-pj3 t^jjjJI SjLjj «d L>. j ^ ■ ^ 

t2*j^jjj * jJLJLc. SLaj Juu I — « ^Li^ol^jl L^L^LjjjjlJI JL_JLal j) 1634 

.(1659 r UJI^ 14^ 

: 4jI1^ | <iUtf I 4Jjjla jj^lj . ^*^j JjIjjLl*<jJjj ^jjjus jAjSic. (jiLc. 

SjLajlj SjLc 4jJ| jl — «ijj) «(jJjUJL*. (j^ <tlr 4jduaLj jrt_4ljjj di VI Lo» 

l^LulSLJLI Jl <GU>- JIjL 4JUt jjvjlj .(«^jljujL^. (j( «JL» 

^ic) |*Uu^Vl djlj i(4£jJtZX\ ^1 — tu^-Vl ^U^.) JjJLuJij ^1 jJI j j ■ ^ ^ 1 1 j 
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L^U- IjLtLal <jjLJI <> oiK oLlj^o^ ^LjjJ! <J^IL> «oIjjJ^ 

ujL«l> ( j£U^ 4jl3Juj tl^jAi q\ tjj — <5uJl J^*U 0^1^ 4^>j 

1638 r L*JI ^ jaijJI L*t.L~_-L La>uT 

jlUI J^X! o jiT o? I ju* • c— «-'j 3^ ^ «jlj^Ji» 

Qji ^IjOjIj .4l2loJ,l jJL^-u* qL£lu*j£ i>^£. ^jL-oJI 

j j ... '.a <d I 3^Lc. jiifcjl itf juu 1638 ^L*J1 jS-lj! 

^jj^f i 1640 j» UJI ^ ^1 i .UnM L Cry^- J^J *LT3-»^b 

jLii. V 2uu- I I ( 1 65 5 - 1 592 ) ^ jLi^Uj^^^JI 
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jjjs ^ I ' < " ^LaJi ^ i t£f jLa j-*kj ' t»> * "j" 1 1 
^usjj (JLluJ Ijuk J (jjJLILc. CjI — jLj£_i 3^JL> jjU ^Ju u/Lc. (j t lJjjjjlU j 

JL^j4 ^ *tf>j£i — ""i <>* 'j^y^- L^J"^*^ (jj— ^asjJI — 3c_i 

Vju i<-JjL*lJI f. Ijj>.| J^ijjji ^ Laju (j| (jjj (jji 4jJlj di^L (jtj ti^LJI j-i>- 
Uai4 <j — l^LU ^1 Sjl — <iy\ [li jJL*j ij^lailj I ju* <J}L>. . 4_td__ud£ 

M i flj jj\ 4_jic ijL^ 4j u/LUI JUk «GT I Jl)Ju>U L_AJ_uJlj i jjJLJLc. L^aS 

4jJ_5c-4 4 1 j t ttj 4^J jLa tSjjj^ mi a cjjLso t_d mLaTJI Jjjj_L*-£>r: 

^Jo — ujJ (JiJ^ CjIjS £>>0 jj . Luj^xj 4_j <-uL_u^/l 4_uojj*3 jl_u_>-V tiJl 

JjiL^iJj ij^>-T £eJa — <-u SjLcLua £j — ^ Juj l^lt.^ ( Jj u/ 1 4 ljLa 

tiJlS^I Jj^-J ^.JlC 4JLv ^ 4jf (^ja 3-LLJli. 

.pU 4Jl_=txb jT ^Jl« V j i4_La djfju ^jJI 4 uiJu £-LojjVI 

^JLc J j I jjfc Juju Jlv ^1 jjjljtLg. <j? 4_udL>. i Lj uLdul ^ Ijuk (J^o^j 

< .rtjSt jjjusuJ Jl^>JI <J<AJJ ^1 4-Ls-It Jjcj j«J Ijuk jj\ JUJ ij^l p tt^ 



t4 ^ i unTI juk C<Jca»Tj . dJl£jo>VI 4^LuaLt ui \ju2ju p^^*>| i 't 

<H SJj^II ^JjLjlII <U — uiilt <jr Jk i^tLJLc. Juu 4_Jljj| <JJj2l\ (_^JL4 (j^J 

(^tJjJI 4_ajL5_a (J_!U) I JUJLso CjI Juul1!I aJJb (Jjjo <j? j jJLJL£. <jJjj|j 

Lfl Ju£. (jlsj^/l ^1 UH>^ J> U9 J Cu^lj^a ^ Slnjuijtl (Ji j t j^JI j uuij (^,111 

. (JjU.1 ^j-JI 4_3j^>u ojlflj 



-U ,..tl [±Uy U IjJ £jJL*J <jt o— ^ ^ **>**J 3— Cr-* 

i^jioj^j-^j.a^jU-u^ jloiisL^V! u^^Jj^j ua_o*Ji 

c*LOil jAJL^ £>^J *lA*H JU*.T cr* ^ U£ P>»^ cr^ 

LLu, <>u (juVi 4^>Jl) JLaVi a^Ji ^ 

jJibj K j^Jt tj! jt i±LJ^ -cA^ 1 er^' ' «^ 

j^aJI (^juo JLoLu^e— AJI ^a! ^J^i - ^jlS^J-i <jf LLAj'L h ^ » " ' N 
Jai j| Jual Jk 4_S>JI ^ jt ^w—VI t^l jJI jj^JI *£>Jj 

Ijo^ „,t ^Ukj cj^ji JU^I ^1 ^ >t~U o2^l 0^1 u^J 
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(jSj 4_iil1 LiLJG j! JL_u ,C*l ji^LjjJI 

SLSjjJoj E = mc2 J. 'i o cjVj! U t 4_JLl - 

t^jJl ^JLaJI *_iju3j ^ oLubbpl (j-o <Lal^ 
«-» ^^Ljj «+» JjIj l£>«J ol *^ — i* (J-^*- 1 
a UJI C;r _3 Ja^S oLjLbb^JI Jl J a >1 — 

1540 

The «oj^Jl ^L^l» oly*J ->jj^L> ^j^jd 
3jlL ^ -ijjSuj a lj .Grounde of Artes 

* 1 510 ^UJ! jseJ j~i — u£j j^,<i i\ 'cr^P 



B 



mm. 



Ijt 



4-l.f>„ a i(J— JJ— J (jl — £ J — 2_J» 
^LlII j_ui_lJ tj_tJLjJlx. t^i-a 
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iOLsLaiJI JJjujO ^jJlII £-"-u1j 1 <^>V > » (jL£ 4j| IjJajj ♦ < ^ i U 1 1 j oLuiaLjjJl 

t ;<;; Uj ^ Ali Souls College JJ^ JjT kJ£ Js> >Lwj <jl£ jl^ 

Ly l£. ^LJI <_Js1 jJLl < usttA (j—s LjLp-t J-^j 'tij^* 1 j o-"^ ^j' j-^y 

jjjlua» 1557 ^UJI jS-T Lb^ jju^ij .jrLuJI Jlj-«lj ^-Li* 
V *uV» l^i£. JUj «= ^jL^j 4ob Jiolj ^Whetstone of Witte 

^M*>- £)^J .«4jjtflJ (JjJaJL ^LjjljjJll ^ t^l^tl JJ^f «(jljjl luTLa (jLjJ ioi 

cuili <j£jj .(4£lx ti^l^Jj «L-pa r,.,^ ^jJl 4 u.rt'i ^ Uli) 1558 ^LtJl ^ 

^JlC I^JJ^ JlC.1 t «13 j_u^ JJ*J ^^yiil uij j-ulC cuil (jj^JI 

Vaj Powers of ten «^j «-iLuL>JI» ^ J^UiIl ^ J *" m<j ^ jJI ^Ltail! 
1000x 100 jpa Ijl* 1U. 'tflio v>^i .2b^l*JI ^uj >UI jlacVl <> 

. 100.000 j! , 105 l^ln 2 + 3 = 5 ol .x 102 103 

^2345^^01^. 103.37^1^1 f*jS\ u k. L-&\Z<j-Uj 
L^JIjIL>>l L jSL«w <Lg uloJIj (-jj^uaJI ol jl nr * ^n*^- (j 1 1 JtA ^ — iu iT3.37 

.Lili j j*l ^t? 3 j int- JjS Slide Rule <UJjJJ,1 3 u»! -uli ajWn.<U Uisjf 



148 



4jV (jSUj i^JLi&i '.""^J <*•' JTj 4_uufcVl 4jLc ^c^jtlAJI 1 JJfc <jV Ja — £3 
<U OjI^ "-^J £— «'j er^ ^JLH^'j tCj J^— J- 1 

/-.Aji aS^UiA Jju <uf Cx-j3jj .^LbjJ (j U jJ ^ Ijl iVinifl j LaL*-a tftJ&ljJ 

(^JcJI j!) oju^j t^jJ! J**JI jLiij <£j^ j-^ 

i j^-o» ^Ul» 4-uJj <jt£ j} ~ £j— i ^ U- 4 J* — ^ c£<^M 
jJLudl Lsjjj) j_<y«il (jj» dj-*iUJI CjjI£jJ j-L LaJLtCj *4jLp* Jl>^ 4j-a- <«-vt l 
SLSlala ^ 3_, r j S-tdUjJiil liuJL>. SLiiila <L_ujJ^i ^yJ} ( I m iU JjjuaJ 

ul^j . Anjou ^»jt ^ La Flieche jl'^ V 

jjfc ^jI jJI ^jJ-Aj) L^.l.u-l( ntli (jrU£j.<.u- tU jjI jJI cij-ufc 4jjJL>. oJjAC 

.(^jLsUJI l5>1a Ltfajf >*jj i^jjj^JI (jjs Lcujj-aJ dlLs Jj! 
.S^jJI Luij^js vjl^ J^** (cj^j^^JI) c>'< l *Mrt" j>i]t a£">>J Lm^j 6^ 

jl *1a^J i 1598 ^ "^ j 1562 ^ CjJlLoI CjI — cljjuaJI 4J — luLuj 
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^LjJI vj-aj (JJ^ 4SL£J ^y*.«.Jt <tc>j! (itJUJi *4-ii^ ^ 
4j^jJt liJjUil Ijjjlc (j^U- 1 — <ij^ j% i^yijjJI <J^>o >£iTj 1576 

tUlMI iSji* <> ^ ui y) 1584 r M ^ ^>uf Jjj £Jl!U1 ^jJLib 
*_j>^t ^ 1^ ^ ^jiil iLuLj^i ciiLc ^jUJI i-uL* <i»L ^ 

j— ■■■ J* t ^yic (^jLflUJI (^j-tAj dJUJI cJiJL>o LqJu£. 4-t, i . < i <f 

<±Jl!iJI (£>iA (jjlU >LjL3 (jSJj . Lwu>3 J^b>-I (>a — 4jj-a*JI 

(^jLaLlJl tSj^S 0^ 1 1589 (jiiUtnf I £y* Jj^l ^ ^LLlL 3jlc 

(^jJlA j! j£! j! (^J j-*aJI 4_j JlLoIj C**j jcJ <Gi Juj '(^uJjLi (j' J — 

^ UJI «ya VI £jljJ! ^j-La ^jp ^o» iLjj^JI j| j-aj .4!b)j ^jULJI 
^ ^IjyuaJI * L&WK ^1 2Lh^ <u>W t \jl juu i 1594 

i 1 598 ^ UJI Ij^t t_JJ^»JI O-^Iu! . I JLA (jj9 ^£.>H t _ 7 l£- — ut\ LuL — <-ul 

£^3J ' l/^.' "1 1* f'&u* ylP' (iLh^ Jl ^ c 4^oij jaUll ^Jfcj 

c^LLuijj^JI J^£-\ (^jil Edict of Nantes L^jI <J>L^ 

. I Jjj-aiLa 1 0^ ^-<^>J1 (j^J (^J *(*^ L?"^' 3JLji^JaJ1 {j ^l£. S^LaJI J — 

4jJjj jJL U~iAj * 1610 ^ I *JI «Ullc.1 <J312 ^Ju (jjLc Uiaj! — (^JJJ 

<GjLc jj* £>j_l3 <JT ic. l-u^ (jl^J Jjuaalj . j-OJlII (jjfl — ju£. SjuIjJI <— ijKjJ 

Jjkl (jjJu (>»jt Lj^j <1>* ^ j^L*^ uj*^ 6-^ oi» :4 — f^^' 

^ j| * 1613 (*LaJI ^^-a Ujj jT) ^IjJI ^l>^ sLfl^ uy^ ^—^3 

.(L^Ltla jAbj^U 4JSJj t diJj£(_*LJI ^jJ Ujjj) 1616 ^LtJl j^lLUl ^ 
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(j ! w ^ StjAUtl ^£ 4ju3j^u «jL£.LdUj i^-^i cJ*A^ LaTi^.a ^ <b! 

p ^ - ^pJI jj^Vl <__<j5ej i^JLw 4j ii UI uljI I JlSj i4j!i ^yic 1 J a" t a <jj£j 

jjJL 4J 1 j**- 1 ^jlmJu I ^ jr j) i rijll <jl t^J&jj 4j J uuL>Jt 4juX)j 4*.|jJLj 

^c-lj-ss) La t^Lj-aJI 1j^-UL4 JsLLlLuVLj 4J ^LjTLiJI J^La i^J^JjGJI Qja 

m< t 4_a_tL*3 O t <Gjl1^|j . Lljjl£Lj J ^1 4-±j_tiiJLl Slj-v <— K) I f n Ij 3.}Lc 4j_il/ 
4 j r iijJlII <_jj£j*1 (JLijkj (jyic. JuaC j ^4j <tU a ( J^>.j ^uLuil 

. 4J jj>. |cJL*Jt 4_<_ulj_i j 
jjfcj (LjjX. IjIjjSS (j^JjVl 4j_AjU jJljj La jitjl 4jL»J1 olut ^\ Vjjuajj 

j-L-at £-A uiaJI SLaJLssU l.trtf jJaj d^p. IjLiJj^ J—pJjJI 

« LjjL=ca LjJlI^. J <j 4jJ l^>JI 4jl11I j 4^JjU < ,^,11 tTJjl£Ll-l JL_iJ 

( j J a 1 JulJlLluja i 4 (jjJu^JI j_A 4j^£ cojlII 4_jjj ^LjjJ ^jJt 4jlSLa Jl»»j <Jj 

(UjKj^ <jl£ UJLuj .BjijJusJU 4_uJlJ1 <Gl j J*a ^ Vju 4_jj^>LjJI 4_j|jL^a 

(jLiSLu (J_i1jj>>1jjJI ^JLi ^^211 1 i tju^j ^ dLsj^. — tiiiJI 4 — lujjlLI ^ 

CjLljusIlJjJ! a 4_JLc iHjLjjj 4_<ajjjG (_j-JjJ (_£ J Jlj i O — Juj^jjJ <jja 

CjjI^Lj.} 3Ll>> j juSUI L_^jj^a j-fAj . ^Lj^Is 1 — La j 4j I nu \ t s* ^ — 

JjJlC ^ L^JM-^ ^.JLa- j i4_JbJt 4JL13JI CjI jIlJI (J Jua (jr l£. 4^< , r.ttl 

LU£j*j ( L j La L (JijJ < ji jjv lillj Laj tdJLjLjUt,! 4 — jUjjjVt jjiaj^Jl (j — a 

^ ^ Ijjrwj^a fj\£ 4j| c^j — *j 

£ijL>. ^_<t>t ^UJl Ijuk 4_jL4j <_j ^ cjjISLjj Jwj — iij 1 1619 ^L*J1 djjj^jlj^ 

4jV ttliJLsJl j (jjfj (jy la JjJLselll j 4ljJ( <Lv j ^J^. (-Sjjuj *4jLp» ^ — ^ 
4_i3»jll * j*t | t *^c r jJlJLa» J alSJL 4jI J-Icj — «^JlLI» 4_iL^ ^ Lil ^j^j 

Discourse de ^ 5^2jJI ^ j ^ j^*^ ^UJI ^ Ji*J! 
la Methode pour bien Conduire la raison et Chercher la Verite 
tj-ytJsjjtjA j-^LJI cukjl\ q\£ A637 lio/ jjJlUIj dans les Sciences 

^j" M<tl 4jj ^CjjI" 1 n*tj^JI 4jjL>J, J JiILvl ^jJl) LjjLaLl L^r^J 
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"' " " a '^j^j 

jjJSj <jf J Lini <bl Sjj^-JaJL Cr i»J V I JLA (j! JUj (CjjISLjJ 4-aJLstILj j-LUU,t 
L£ (I ju* LuL£ (ji W\ ^ J-U* Jlt* ^1 ^| j) 4_^>UJI ^ -f« 

.^jjIUI ^ Selili Su^Lj^JI ^j^JI ptx^f ^ SjlvIj ^1 l $S1a\ 

(3jjej>JI (jl^j? JL=^T ^ j^Uj 4jLo J^L£j ^yS «-ijbjj CjjI£LjJ Jii 

JUC Cjr 5ltJj ^Ul dj^liJI (jljJu>JI £yi J£ ljU*J L^&l uiA JJlskJ j|jLt? 

<sJlA Cx^jju3?j (4j^Lj jl — *jf ^ 2jj-uaJ| l^ttiK^t ^ c?t)J * ^ — d!i'j^' 

^! (jj jj . Lu Lu I — Lai. f — ujj 4 — ujjJS\ J-lJj JSJ 0^1 2u3 jjjus 4jjjJ1 

Zj^^JLt jUj! (J* <A1 j£ , t Vt^jfcjj .y j^>JLl Ji^jX jj_j>J.! 

lLUUI Suplai* ^ 5^ j v; ,41 ^IjUlVl ^4 <.,M (j^l 

JUJL>o 4.jd,j^ (jLiIlj CjI^j-w^j La 1 1 ^jciu LuLicl I jjj .dijlSLp ^jjj 4j uij 

L-tAjl» CjIjI uua Jjj&j uJI 4_La i .IU'i ^jLj (_^JL>-| £j9j-<a 

cjLuIjL^yi ^jiu uj la^j LuU i« VU— «i ^""^ »^Ua dj^Ls a «t ,,.t, 

tiil j LuLfl i La 4jLlj ^ LLul4 LfljUo J JLseJ dil j£j - 4__jjjlSL)jJI 

dJuja tL^Jj ^ — Ll daj — uli J LU - ^Lsjl SLc^a^oj 

j( JlC^I ^Ijijf 4__j^Ij <I=Ld^ Jjv^j i^Lu ^ ■ -j 2b3jJ (jri^. j*J ujjj<i 

IjU-ll ti*^ ijrA 4j-tl<U (^^Oj ((J "<t AT I J^a- JLxf jljU i JLu£ jt) 

jjJj^j . 4oxbL; SJjLuj o^aAjj l^jJaju L^LaJp j|j_cl 4_Jljl4J 
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^ cilj JUu Lfcj-utj U C*L-£>Ijj s-lju-st <_fll «Ij^VI Ijuk CjJl1jj« 

1. 1 1 1 a \ 

tici». jVl LI 2^jJU! 4_u^1 ^MjJ! Jiot (^jJI jjfc 
4-llu.uj 4_Lt-ais_ifu ^-t-uoV 4-lLL%1II CjLuIsIj^IJ JLC.I jJUI £-^>- f I ■ "j| 

, 4j!jL>o1 ^ fjJt ajJt Ci i n j T £>SJj .j_iiaii ^jLjJI (jj-SJI <^ 

l^JI j^Luj t LjLaL (3|jj ^<o 4ILajL>. 4_)L^j i 1620 ^LjlII m»H 
^ 4^>Uf ^Lj ( 1622 ^L*JI L^Lusjcijj*. *l cajj^ djuJajfcj LuUU 

(jyJLll tfJULtdUj <L*CJ ^J^Slj t^M'»; JljLlII J <lT( i nl^ i<L<l I L^JjJ ^^Jl JJJjl 

3 JiC ^ i i^jLoVl (JjoLi 4 indil |Jji£^ . 4 1 d*n « I, I 4jI luIjJ ^J-udI ^jJ 

.(jaLJli: »UJ JjL*jfJ 11*4^4 ,A,AjJJ >xaij) UUw| ^ 4JL^ 4aLoj 

^jJJ jLc io^Lj 1629/1628 jryiL«Jl 0 ( 1628 lJu^ 

j Lio- 1 (j ki-w? Jl^j . 4_JLjJI LaLc t jj^.u*tll ^yjOJ Ca> jtjJLlA j.Ii't.cri.jJ I JuJjjk 
^iJ! 4_iijjJl <_jj^>J1 i- f j ui j i _ r uo^a}\ 4^ Lu/ Lij(jj I da uij dJjjwj 

L«j U>^j) tt jK ..,11 4_uJLc. diJjjLSLll JI4J 

*jli>-jJb £u U * U ... i a dJLi j£j i(j-t_L4Jjl^/l jj^a OjjlCJ (jLa^Lu t jje-t.u} 'p j 'j ; 
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5laj|jJI J-JUjj .(j-ajaUJI Ldij^^jja^l 4ijLtJj j—J^ 

cju isu 

(jl uuj <GI : jjuuaJI Ijuk ^ (^jjj! Jj-2j <jS^J 4 

^ CjjJj) £r}-Laj1j3 1^4 tu\ 4Jbt Liijotj Jjj^W - L^U*» L^*_<-ulj .«L^p-f 

. 1640 ^UJt j& c^jj L*&Jj L^j LJ^a o '(1635 r UII 

<J^-JJ jJ$Laa£ (JjujJL 5 j .Lidi I — ui ^Jj dijl^Lij iur LojLu 

^.jjiJI Ij&L. iSgV.n 2LJL-«j ^ 1633 ^1 1629 £y* di! jJL^ jJjt 

<Le Monde, ou Traite de la Leumiere «#.jx^JI 3J1 — l-j j! <^UJI» 

^ 4 <^>rttl (jf ^ ^jJi ^^kj .S^L^JLj «GjIjJj jAJU. 
dJljJ&j bt^slj Iju U <j! i J *j Ajs^£>\j r.ii^j jl3 ^ 5 — <^L>J,I 

^^Li jilol ^ ^1 (j\ 3 uoLx .«LajljLAj aJLaju-of <lAc ^_Jj (j^ cr^ 'j— ^ 

j CjjKjJ £Ll3^( JjI — uuj ^ «U < rti^nj jt ^ 

4jL£ 

^jjjjbl oli L^jt cojjI 5-*j>JI s jjfc (^iJj . 4j — ujLluJI tuL*j)JI (jja aSu — u L^lu j-<t>o ileul ^L» 
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jLdjVl ^ oVLla diMli ><a « 1637 ^4 — *J1 t5 jJl 

^ 'N ^ ^1^- (_yic. 1 lo-u-uIj jj^iLaJI ^yJ} 4 i,, <>t,llL iJliJu*J La J£ jj — <-uij 

CjLj_uaJI Jl <La <_ki-aj^ .ClLuM^^UIj Jijlj — i»»! I ^1 £^>-jJL> jjjj — Jj 

JULa JjLoj . c-ij'v < uli U iff mVit u 4_j£ ^jiilj (jrJJtU <JJ ^Ja^JI #1jV| 

jji^uJt ^ LuLa <jl£ <jl ^jj 4iAj ^ C ini j 't i ^1 ^J>J' ^Jj^I 

^ > «ja. 4 1641 ^LjJI CJ _Ja j iMeditations de Prima Philosophia 

Ll jjus ajjuMA2 jjSj (jjj) iVl 4jJlxa <JT l£. S — uu-uJJtl tlijlSLiJ <Lfl__uiljS 

1644 ^ L*JI ^ jjl^Ij .oj*j- Ut oM^t ^ » 4J» ^jJlj .(L^Sb 

ojLSLo ^L)^! <j_c <-_>t£ «jj**/* CJ — a >— iPhilosophiae 

. -i-^Vl (ji jjbj jJI j j . ^ ^ n Ljfe-L?c<^ Ijjdirt'i <i£^U1 ^*JL«JI 4jLAjJ<a 

- 1647 f UJI ^ ijiis Ujlj ^ < 1629 f UJI jll. Luii > <U aL*, Jjl 
^aJLc (1662-1622) Jl^L j_lL iLLli 2u^LUcJK ij t 4^o S^Lj ^jlaj 

6^ J^l J^*J ^ « l^ttM i j— jl xj j tJu^ ^j-J >wjjLj J^>- 'U* c^-Jj 

f*) 

^ Jl£[ uL Ci3-I ^aj LaIjjv!) ljjLseIII d*£>jvt LaJJt£.j . — L1 * 

Jji>> JaJia ^l^l (>« J <-3^Lc. IjS^J fj^l J^lAj U-a i JJt^II g rl^n i 

jVl l^JSJlj iSLUVl vj^JI jLla^T UjL^Tc^» 11648^1*11 ^L^> 
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^Jj tt t i t mitt jl£ Lf <JULj jjlAj Uj 1 1648 ^UJ! ^ j^aJI {ya (jri ujtoiJIj 

^k:J (jJjJl (jhji!Jll SjjIj (j^l ^Uin'pU 1649 f L*JI ^ 1 (m , ii^ JUi^mJI 

( _ r 3 ^Jj^jIL* ^1 (J^-ojJ . 4-l*>jJi1\ OjlSLo < j^r^La i^c-I^S^j ui ^jaeliJ 

<_ T J-H J— jLLa 4j I 4^1 — ljij^I ^ j La jjSUj t4 — j*L»J| Lj £t j 

t^l^J (_£ <tl<if ^JLc: Li^Ll t_xLM ^ < >» jf tjr S 4jjjJ1 j i L^J ^ t^^. j , ,, 

^LliiJI jjj (j| ^tjjUj .4jjjJI jjJjiJ ^j-iU Jjja LuoL>. L^jj L^lLjuJ 
LoLcj <ulc ^ i^i^i (_^jJ(j 'l^l^j ^yJ] cJ^tkj i jjj 3Jjjj <_< mMj .<L*.|jU 

.^io^aJIj £-jj>J1 <Ul£. JU£j J^lS 1 1650 jjI^-l9 ^ J-Ji£- (^jL>Jl ^ 

(jyl^.) <Lul^.jjJj ^3^11 (j— < M Via jM tfj-jSLaj (jjS La Lu L$J <la2 uu? 

JkAi^ ^jJI ^LlII ^ MS (jf (^Jtj 4iJb (>ajj 6-* f-^>N 

1 $ g 3*q (jSUj (j — iIjJI ^j^tj L^j^ <^ — ujj ^IJ! SUiUl cjl^iseJ,!j «ua 
LajljJl^Jj L^H^jjijft (j^Lci j^jI^SJ ^-uaitj 4_LHj}-t3 cjLjLj^ L^jI ^JIjjA (jJLi 

J^^^fl t-iLuaf CjjISjJ (jf I JlA ^ >ta (jjj oJj . SJa^^UUj 4jjj*lll 4la ujI^j 

Lajjt #:Lsej| jAiJ — ^ ftUIt ^Jl2jJI C^Lcfj LAJjjj 1 Sj^Lfl 

« Jub (JjJW JUjjW 1 jjJ^-J IjU (jyllt OljJ II (jj-Ij I uut I j 
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l^l^ t ^ .3 271 .3 342 jj&j juLa (jilc ^jJI jjiut L&Lp4 

J£ <1j <_>-^J '4_L»itJt 3j>JI Jj^ errU^I i^lJI u->Ls 

2L>-jJ Lr ic Jjua>.j i 1 592 jjLu 22 (j 3 < juu^jjJ ^ 4_u — uip^aLi ^ jJj 

^ Li_LrjLl^ 4ui^n pja (1616 ^xUJI jjJLLfil ^ <Li3 ^ tfljj—j^jJI 

1624 ^ UJI ^ jjllJ i Aix L>u lji 4j«Uj cHi?^^ J;t ,1,1 j ^bJ! f UJI 
Luujj ^l^I 1633 ^UJI .jJLaJI ^ 5. U r^Vls^l <ga j^il Lb£ 
^J^t> oU^L^ lib_U 1645 f UJI <ya ^ t Digne <>_p i—^ljjGKJ 

Jj£ LdJjj * 1650 <>• * IjOjI j>!$k o^Lcj 1 1648 ^ L^J! ^ 
. 1655 24 ^ <LiU <c&l j tL>u jjLi 

CjLoL^jjjJ fufcl d>^J 'W^J- 4 bijitj — tpt^t J J) ts^ctW — «Sua I jLloJ 

di! j Jli») oljjJI ^1 3^ <jt LfJ^Lt j . 1649 f UJI ^ jju^> <U 

' j b ^b^' (j_C Luajf J-Slj>J .SjjjJI j — (iJ.1 iSjjiaj 

^HJ (JnLc.1j-dJI La «.^yjfo L^j^fc- JL>-JJ V <blj f\ 4jtejL-a 

.Sba^jJI 3jjjJl (j£. ^jLa ij'ji^t tjrU (>a i^^IajLc. 

J jala ^ (j-t-LC-lj I jji^ fib^uaUja < j J a (jj^-uSj ^jJ uLc. ,jl ^^fl c_*j — uJIj 

-1608) w *b b , ..jl^oLat jju-aJI I Ia Jsj&'Sij .«sljiJI» j)j>.j (jLl 

S^Vl J* a^a oL«3 ^ jJt t^UaJ^I ^UJ! (1647 

. 1642 ^Ltll L-ajjjl^ ^ ^Lll^LjjJJ lib u! Lusj! ^-^>l ^ jJIj <4jL>. ^ 
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cjj^t LaJu^i-u^ 1643 pLll^S^Ji ^^Ij.^^JIci^LiJII^^ 

Jjjf <3AM' u! '-'j^j .JSLuJl <joL*iJu ^jiilt <-^Vl ^j-^ 

^tijjl ^ ^LLciL CjI j_ii3 ( jli^ i * JJJ J^»-V LaJ^t -J^J-Il 3^ AW*-' 
\j£jba .(Ja^Jl JaJuiJI ^ Cjlj-Jtlll ^L^tU l^jf frVfne l * j^l J^J UjJ J^jjJl 

(jiA^ cwjKja 

jj+ij ^j-Lt J^>- 4 — ^| 4j JijJt^aJlj li^f 'Jji — "^1 

j| ^ j a j^vj Jj^j <lXJj .j still £ik lu ^LajjVI JaijuaJI 

SLoJI ^ J£ (jT 4jjJ CljiljJj .(*UI jf) j^jJI 

(^Uj t L£Uj Jlla .^1 > i «i j ol jJill *>Uj M^L_^ J!wu1j 

Cjj) Jjjo j-a j j r JjLjiJ ^ tnj I V fl j i4_LCj^/l j _ ? JL>J 4vajL5BlLtaJ L*J 4j — «i! 

, „11 l^U! jru Sj^I oUI>JI SUj ^jlIIj r&JS jJL. 

y*. 5Vi^4 dijjjji. oji c^U^I j^jt yL^JI a>^l ^ j'i "">•* • (*) 

^ilaj ij tf^jlijj) Jl" fl^J J^'-J t5>>J' . tniml t ( iit*^ S jl— t 
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oJu£. ^ <fi 'n Jjv J-uaj <jT JU "^ £-ta — w Lotijjl La1£ 

<jISLa ^| <^ £1^3 Ji^jj V LiUjuj J4^_9 uaMjlII JLU^a 

C.t-L>. 4jIjJlII JjJ-i L*0^*j 4jjJl>JI jrt-C>U jJLU b» C^Or*J-<-ulj . jj£JI ^ 
J!U L^La ijjl uA\ Ijufcda t-uj j»jjG CjLuIjJ 1$U L^^f ^ l_£1jSJ*I 

filjT^V jLflJLa jljeJ^f 4j_ptj <LuM LlA 4jjjJI jJujj .(J^iaAII J^». j^La 

' ""' ^ L$i£ 3 .^Stlj . ^Jj-oJI BjJLil 4lS^ J^l Ju Jj t ^ L tirtlt l f&Lse-a tjA 
jjjfo <jl£ Juli . JLS-I J ^ — <11 t^Jj^l Jji fJSi 1 — ZiAjb Jiwu j? 

<jiaJUJ j f <GL^J 2lJLlJ1 Jij^aJI ^Jba (JJ ^- ljL>- 1 ijt^r OjlSLo 

t^t^SIl CjKj^j ^uiUJl ^ [4}^ CiUj! bjjj! jloL 

c-uuaaIII J^jLjlj Ijuk w ^'j^ .CjjISLjj jLia^l ojuk ^psjLu t_tj — loj 

. 6 jJL ^ji^jJIj jj Juali L ^^"w 
L^jf jlu «_**>! jSLJI 3— ^>>> j-j — uusu JjL> UjLic jijji — uia Jj^Jo <GjLS 

4jjL>- JL9 4j1 dJJ j JUu CuJ (jj c? i>. i*j-t-bJI 4JUju CuiltJ >jy>- Cj j — <ul 
*ljjL5eJ *(^Jli — luLc. p $ '1 n ^waj jrJJjJLtl (^Tj ^ jf «iilj . c—tl j) ir^T I 

t4jtJol ^Lmjv.f ,jX: (j^Jj I JL3- CjLm — u±>. Qji (Jj — uf — <-u-J 
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Ojj-uaJ 3jSLA]| ^Jl^J 4 — 4. »j unt i (jl p^. j2\ ^yitj . (j " * '"^ 

p ■ -'-^ t jji j 1 1 ,Ul ,>>tt CiLuajj -ij^>-J Jl « "-> .L 4JuLaJ1 S ^All 

4 i nrf t^_> JlC. j* t-. ■ ^jlC ^uZuZ 2julXjus CjL>.j*« (JLa LaLftJ jj-u-tl — ^loL-u 

^Jo uJI iJL<_ij-Lb La li} jjJlJlJI Jiwlji *UI 4±£ j-tC J-JjIS CjU^s da — »-l^u 

^ Jjol£ j^ej ^i^. 3j ^rttt * JJb jjU — u^-b * ^ii^ ^j^aj 

(jjJLus < jJi. j-A (j Lu — jJb J-^*- £}\ <-^' OJ"^' U-* L7^' ' rttrt'A l 

(^jJI «Luujij i*.Ajtl ^2, pJLJI JLte-« > U ialt 4j| *jj-u VjJ 4i_t>. *Lalc 

* 3& (3** 1 "1 ^ «i 1 ^ 1 ' 

j .^r £j1 jJl ^ i^LfcV ^ JaJ^il jLu-Lu^ q\ U^jIa <jl£ pj (j^Jj i^jl jj1 
JL>.| J (jLjluu j£ (j I ^1 IjJajj .Sj^uVl JLiiflJ ^ri' i rtj <_3jjj, 1629 Jj>j! Cr* 

Ijuk <d t^Aj 3 i-ujLjJI ^Jb cr Io- <l«Lj1 ^ pjU"<t l cjL^j — uu* 

_i4LLU 

4jt^ Iju 1645 ^LJI <ul juj ^pUJlj ^UiaVI j — iAj-a (j-oij ^ jIj! 

jJ 3 j-<-uVt 4"! i» j? LaJug. ^jj-oLa ^L-ijJl JjU»-JI iLsol ^ jl — i^cJ fJ^La 

yj ^ 4j^jj * 1649 j 1647 £y> , i jl^ ^ o^^l 4_^I JJ ^ 

jL*aJ^/l I j| Jl^J .SjSLiJI *J A Hai (Sj^jtti 4JJLSSJJ 't Jju L»j^ (j 2 ^ t>* — J^J^ (*) 

^ j (j' o^yW (jj— SLj i_flj__ui3 (JtiaJI l^Jc ^jJLI JI j mi l I jjb iai^ -Meji* ^jJjbj 

.ilpjl tiiij JJLUS ^jljjV ^oj^UI ItjjjJb jJULJ jj? (^t (lAi^ (JT^- 
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L» L;r k. (jlsl jjcVI jjSLi U Julj! (jLS^ £— "*tj (i^W cj^» *((jr ^ '" ^ 
La 3_u*ljJ>j j Lili» VI 4jjJbj <U i^a <*J ^Jj jJLcjJb 

U^Lc i4_JLill LaLc ajJkc £ujA\ Jl ^L&V «uLsj-a ^ ^J£Lu,lj .<lJ Jij^j 
2Lu> ^jIH cjLa 4jjU> 3L_p- c^jl^ , i*-uUU 4_lJL*JI 3 — tJjjJi ^ylc 

Juu Vj fJL«£ 3 >fl^ 4 « A > 1 ^ 3 <4W jU^)? A^I^JIj^lSJ*! 

<UL»£.! <>» ^1 j-jj ^ jujuUI ojjp 1 - 1 1 i,nt dLtjj ijj-oJJI <j_A SjuB cr u^* 

*L&jf ^1^1 <-u i I ju*£>»j .<LLu-dLa3 J£j ^ — «l^ J*aJ1 jL>o| drp- — li 

5 ...^ (jjujL ^ (±*5w«j * 1661 j*UJI jjjLlJ 3jL_j3 tdJj Ja Lu tS^ — p£ 

pg'j; tf iLil*JI jl ^ {y* JUJLnJl L7 2lJt (±.uj > * 1655 ^LfcJi j-4 — «i? 

>t_^>- i LjjLjjI CjLo1»Ijj-II jllal Ji S j^LJI jj!x.jj* CjLjjIj^ tZjj-LA3tjlj 

< l^-uiSLtU J} Ijuk tfjii^j — l^L-J SJjJLa. CjL^juA j»JuiJ (jl j J J <>« *<b 
j S j£ 3 *j .U (jjijjij dJj 3tHI 3 — 3 — lJjJ j^o! <-' ■ £> ■ 

^>>fl*j . 1657 fbdl <Lclj^l S^I^j J^-uj {jc ^L J>LS1«I 

iCjjISIiJ Jla j^fl AjL-^tl ojjb a jlitil (jjJ cJL>. *L*£ (>» (jjLj <LuLoj (jl^ (#) 

Jj^la O*- ^1 J^ 2 (j T V L#jT 4>Jc> U^Jj i^jli ^Ll^ j^c O' 0^ (i^' L)L (>»ij H 
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^j4<rfVitl ^]\ 4j — uiiJL) <JL>J1 (j-oSLc ^icj • uaj iSj^i Lr^ J t-ojJI 

O tor j (£3^ T ji^>it t J-^J 4jI jJLtjjfc t**< nl tj -lLJLc. Ajluoj jJI 

<(<Jf» (jjj ^j^4 tiJ) jCtflJ Cr^' <Ljjji_jJ^JI c£K ^JL>-I aiUbj (jLSbjJt 

j^ls" jJLc^a ■ (3^j 4^jJlc^X1 cjIcLuJI oIju 1658 ^IaJI 

j*L*Jt • Ljj^jjI f^Si CLij hCtW La ^jLcj-tjuj < I JuJjjfc #.L3ejf ^jjijLiSLJI ^IjjI 
< jr ic (jjji (n"CJ (j^Lill <Lol_C ! JU i j-lC. J_A (jLu uij^ JjUUJJ i I jlcLl^ 1658 

LJLa <<Uur*„U 4JlSL.lL JjJiJLJI ^ 4j1_»j1 jj ( 4jJ^UI Ifuntit 

4j^Jij ^ I| Libjf 4jjLa L^jLs <2i jj <tr 4cl u p m 4j.ilj3 

JjjluJI 4_aLu Oscillating Systems «LujujaJI cd^Lu ^ 

•J$4>- >V <J — * LUjj ^ — 3 (jrjJLii» (j! jl — ojJI c jiz. ^ — l£j 

^aL u 4j? (jjjBjju jac. 1 JJbC ciJLLA (jSJj .olilLult JLasji ^ jjiljjfc 

l^JiLa <4jjk<tl tf'L,A <jl *-3jjuj .«.jjloIJ 4_l>. ^11 4j^JaiJI ^ £ La <_< j ' ^ *" 

^yLuiJI Jal — ulUI l^Jj JmL>. (4_u jujutl 3 j £>^t j_Lc jj!> 4 jjl^j J!u 

4^1 J*aJI JJL£ jin ,» £ f JU ( 1655 ^UJI ^ j} .tlUnJL lLijj jJLI 
4JU1 

^ <t 1 n" 4 K i.'ii.a ^Lju cdl Ju2j 4jjL. ut5i objS[ LuJbjl £-^>- 

oL^jlt. jT 4^r-ji*i SK Mitl djufc tljjL>oj i ChroiTiatic aberration ^jUl 
^AA 1 f L-^^i jiot 4:^L» tilj». j^Is <^J1 ^jJj L_ <^ 

L^JJulJ UJJ^ Kllltt j» J V"( f L& I j] I j_A ^jj/Ll jj4 jSLj j«Jj •Mi^ ' ««1*1 1 1 

13} ^jJjJlS (jjJGsj 1— £ ^i. j JLuax j-luu 4iSUj ij^>jX. ^3 4ioi ui <JJ i£. 

42jjJo ^yjj JJi. jjk ^JuaI j . LiliaJI JLt-a ^ 1 rtj4j >L«£. JlAIj 
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tj& jruij^j jrtlwjJLc jr^J j-4J>JIj dllij <3 4 ,,i r.<n ^^Hl jjj-Jt (j rniM 

<_aL^I Ijukjil655 r UI dUjj t >jjL^t j^t .oto >^>k <Jl£SI 
i juUJI 4jL^ .tpi-Ul Jj». jUflSU ^JLJLi l^Ui^I ^ vj^J 

jJLu Ua) o^jVl L-£j£ er _l£. <>• £>^>> LiLp*l J *4,- >tr> u <4j 

t-jjS. <<i h j tZ&ti) <£>ljJU ^ l£>U LjLp-l LfttjJJ '(cr^ 3 l— ^ 

<jjp>ij 4j <jt£j J^J JJUJJ t ^AJli <UJL*lw»l ^ jJI Jla JJA^S 

^ Jljj V <u*£j e^K oli 'o-dLi t&j 'J— ^ 

j£ 3 : a_£JUt 2_lcjjI£V1 c*il^ i 1666 f L-*J1 ^L^V 

. ^ * ..j l,t 1 »tl LgSI i^r T {jjo jl>>1j^ 

"V 

J'-—" £jiJI Ijuk 4jolr 5 j« o> Jjl (jl i_fljjtjj .3 — <-u-«ji>tl 0-0 U>>- 
* Academia del Cimento «aj^^iJI Su^jI^Ib ^ <« j ^1>« c^ic 
ior^jLJI ^JLJLc. SjwMj ^ 1657 ^ Uit L^j^ ^ U^-T ^1 

pt^ Vl J,jjJ| 3jLcj d>J t^yjLjini'^ jyhMJLAj ^yi li u >jjJ lTLm-Ll>itLajl L*Aj 
jh\ SLpJl 1 ^ A^i.r.pt^t^ ^-.^AU ^I 4. n l j^ nUI 3.,, . ^ T H 
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*i^jL>.f jj-of (jLSi (LajL^jI JiUfJ * 1667 |»Ll!I ^ cjjL$3Ij nUii'^ ^l^-f 

Jjfcf (j^a 4£.Luj» Ctgj-tSi n>Juu Laj 1645 j* UJI <j-<a ^IjloI .(oJUJI j^fl 

jf ifjSMtj p^juaju 5 JlJ Ju>JI pial in'^Vl <jt — uU (JjusIjjJIj 3jLijL»JI 
Cr*J * WiL?J^ ' rtl'nr a ^ j£i)t ^ ^^jUj Jj| — uij j^£. 

4_ut*j>JI c.Tr j<^? t^liJI jJjLij lL\1X\ f>y*>»j* (jk- *Ll»j * 1662 ^UJI 

. (^«4-iSLlJ,t » 4.gJSLj 3tj j , ,.lt Lo»jj ULl>.| L^Jj jL_uUj <((4-tSmt \ » 

(jjijJj ijj-oLiJI 4 g tuL <J£ -ilj^t £y* t^*^ cr-** L^J L^jIj IjJLa <jjuJ ^jja 
. £Lo^£L>JI cjLoIjIJI L4I <j-u.$J (j? L*£ t^y-a ljjj (Jjjj«j j jLua-<j LgJ 

2LjjcjjI^I» Ljr & 1 <-*4>2 ^ I4J JjUJLIj . 1663 aLlII ^ (jjuil 3j jjua^ 

(>« o! ^jjT Lii Lu^oti ^pJl * Academie des Sciences «^$1*JI 

C^c^t 4_j^a^SL>. 4 < <u «jja L^j! (J^J ' «4-iSmi » ulu 

^j£jlt £-4-0, ^oil '(j^'j-Il Lfj-^ J — ^ 

JllLo! (jrj — LjtjJLl s-LiIaU 4_tLjJtJI Cj^Li^ — luUI j (jJUI ^£.jJI 

1 <fi 7i\jJaj (J^ ^L>u (j- 4 (jlr^tit^JI 4 **i n ^- La [>IexJj .(ULp»t 4JaJbj-a 

^Ir. LlJLc. j 5jjjS^ ^j_>. I cj! jt L^Uo (j! ^1 cjjyo>. i4ju^L»JI 

t>lfll miiuh^ 4\x4Jjl^t ^ 3l£"L>J.I ^ 4jIJlJI Cifioj i(U-4»i Ju>-I Jaxu 

tjrd^j ^ ci , .,..,»t3 * Akademia der Wissenschaften 4_uUVl 

.1700 r UJI 
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4jjJ<JjeJfJ I (j! Juj ,4. I^m Jj " , ,nt 4L^o ol^IiJ urO>* Ijjjj^^j 
1678 f LlII ^ CiL-Jjj-aJl <jfi Ailyi (J^UUI u ^ ■ »'*. ' ^ '" ^) U^^? 

A. M 4d>^ ^ * « V** 1 ' 
t »jlt.i<ti ^ iSTjJLl <jx- -J^' ^ISajI «Gj^toj Jj^ij 

aii^ ja? juji oj^ u. feUjJi ju) aas j^.^^ 

Sj^us ^ JZlL «i <jl£ t j] La 43jjJ, ^ — ^ U. jLj!>! J*£. <yS '"'fl fl i « T 

djjJ^. <JajZiu OjISLjJ ^j>^j ( 4-uL$j V icj — l*u Sjjj^L JZLL) 

.ife^Ulj u^' er^ cj>*Ji t> ^Ji5 (l)^J-^ ,: ^) lh^-^I <^i>^i 

jl^ tiUi ^IU'm.Ij 5>Lu*Jf <j>^l ^I j'iV"" J^b^ (jr^ Cr^ 

^1 ie .^}\ icj-u, >iJ^ll il^ll i^ALat 5>i2JI O-SJj 

J Lu: I ^ Cr.rti/tij V C. mm! UjI Joj <Ijjv S^ojS icj — u* C*jl^jb 

,1644 25 
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ao^tSVlr.l ,„j| , 1671 ^UJI .u^jJjL? o-j— ajlj! diliJI j *L_j>aiII 

jjl^Jii ^ j£tUJ oJjUjJI (1682-1620) jis^u ^ >*N 
jL-ojVl JUcV 4iiSaJI SuLiLtUI 4_^IjJlU dUi jAu ju«jJI JjSjJI j 

^1 U ui> #^Lj 4juj ^Jbf (^jJI ^-^a j j 4^X1 <^j^ (j^S <>Jlc.I ujj t(Lkj-aj 

Liiu» jejLtofj d , u jw t^jjiJjLi (j^t tfjX.JU 3Luujl^S/l Jjuv (_$jJ1 J — »J| 

,(1712 

L*Ha LsLxu (CjVl l_j£^SJI (Jjj>- ptv^* c^iLa j-tS J£ j I ^1 lj lajj 

4jjjjJoj i, ali-jr" Lu jj tLaLoJ 3jL>.|j d — uul O JL& — i n^.tl CjVLs* S^LaJl 

I «1 'm 'w i} - fjjJalJ 4^1 m U ic.j — mJI 2L5c_uj <GL tiili j «Siil 

*5j->-ULa i_3j.m^>JI CjVL>- (^j-i Luld t^^'t "di JUut ^£ (jlsjS/l 

4Iia^jj L»£. (3^l^J ^j-uj ljj>.LLa iljJjeJ 1 1679 9 



<jr l£. ^LljJ .^JJjO J 3CJ {^jl^- 43<lJ_iJ JjjLus Jl^Ijj . <L^ji uJI LllLll ulsJ! ^JO'V 

jjjajj (J^j tj_)IojVl c_< £j£ jl Jua j Urtt ^1 JoT^LL* jjJlSj J (Ja^t j*l jiej 

^La^Jt r ljL»- „,l <j£ • <^ Ih- ^ { * ] 225.00 

(jjJlj 1671 ^.V±i\ i ~ i <i" (j^ll JtJ/Xl (^Jl > Injili J-">J L-a^tl'V.l jjjijjIJLo jj-a i2j ifu^a Ifll uiil 

jjjj I Jufc SiL^Jj i jj/XI (^J 4iLJU L_il uaa. (jlSLaVLi J**- ^1 ^.Vl JaiJ ijrtJi jJaJI (j-o iiJjJLI 

.^LlSlj ju^Ij ^1 <>-Lcj (jj» Lajj ^jl>. LiJlijb Jijj^? <jl^ ol ijijj^ 
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298.00 ^ ^j^aJl 4^.^ <»— ^ j^jd d)? 
{yn-ujl jjJLSlJI Ijubo^J — * JjkjJLlj^UI * 0 — jJlj .4_uLJ1 (jr^>^ 

i^lill^ >u jL6 299.792 

j! juljj <jJ1 ^-JjllJI ^ e>ui — xS Jjl *^ — 

1681 ^ UJI tiJjUijLJI *6d>^l3 J" j » m «>tfl o>^_9 

LiJLiA^jjjt^l^j^t^t^UI Ju^jll ^jjuoj dlliJt 

.1710 23,,* 

1690 ^ UJI j £ij jt^j **GljUuy Uf 2ul^\ <LPi)^ c?— ^ 

jj£ ±& J^fj . Traite de la Leumiere «^j—^l <>-c 4JL_u,j» ol^- 

<Gje.ua j^AJJ dil j , j . nj 1 1691 |* UJI IjOi^A^i JUu(-jQSJI 

^LaJJI *3^>JI JMSi^U 1648 f UJI LuL^i ,> ^jJI JLc 

£_>! jJl £j£3 * 1660 ^L*JI . I juJja (>» t^^ 1 ^' *3-^ ^ 

LaJL^i j t LuL uu| dlio £j| jJI L- ul/ l CjUj — j£ i Uj^V J — 

JLc <Liii*J ^£11 jJjL n." £^ >JI 4Jbl cd>i i 1665 ^ UJI vul^ cjU 

^ J" Lu L ut\ <Zj,\£.h,ti a (j! d4*^ ^ — Loj-ill c>"^ 'cAj — 

2l^L^<u Lajui j 2Uitjus 4_tiLo j^l^>- LusjLt tl^oS^s j- ^-tT J t^uL>o1 
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mt «'Atndre pfo$ «wplement ws «n haut , & mo»«* vm 




^jjoJaJI j-lC- cJJLtUt Ijuk ^1 JljJuI ^ LlwL ^jal>j)M < . HH . ti >lfi"J 
Jjruj 4JLu SjlaUII r> ><nnl Iju2ju -ibj-^J tP^J ( <lM>pl 3_ila£,j 

. ajSyjSiai jJ jLi3 <j$*ij uT <^ o^y ^ >^ 

J^k^t ^ £f juuj t ^Jj (JiLkJI O^J"* 

cjjl^j 1672 f UJI juu ^jlU^JI t^Jut e^c 2LJLn* (Ol^j ^j^L>J)M 
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U", „t J^jaV t(l JuJjdA 3jf 1 < n a t jufe i I — lmjjjS 

JlIc L^uja l oli .i JlLhj j|j <Jj jjjJI Jlusj j? <Un> AjJlH^JI CjIj2J1 

(jlc i l uLij3 fj-A (j I J-*JJ . 1678 j*lxlt (jjLjifljJ ^ SJLALm £_u9jJ 

(j^jjJjj^JI Ci*4~ i i'ijj-jJI ^jud j jsjjuoT tLujjv IjuJjjfc CLuITllujj^-lII Jj) 

3jj*Jt j__aC^A Ijuk J^^J • (l_»j^»J1 C*j — cu£ 1, *u\jk (jt Jj-a^t 
(j] 47,mn i A ^g-jJI J^>A ^1 U" mlj* c^yt 

* 1694 5; m» I j-p4 ^juSl ^ jJLI j£l 3 .jjjjj ^uJi iio* , 1689 ^L^JI 

.1695 jf)jj<>» 



3 UJI ilnairt ^/lj-aj Jj^j h>£1> 

^^JL. ^ 1 ^ *-^jr*i-H ^l^-JJ . 4j<jU1l 4jI — ujIjJ ^jLi- tiiJL>- ^1 Juj — ud 

. jj^\^J <J-Q-C (j-a djLstibuo t_JjJat ^IjlII ^jliv. 4jLp» (Jjjl^ Lft£ <-lilj jJi 

4jI Jj^j Cjjjjj Si j*. CjLjI j^JI 2UxLc.I j^JUj .,3^-'^ JiJ^ ''^ 

tOljj^ JjjV (j^Ll! 3Ja>J ^JlvI iCjLa ojj £>LuJl jJ^JI) j — jjI jJI 

tj*1688 f l*Jl ajita v> »jicM ,Vij ( 1685 ^ut 
^ *j*t 1685 f UJI (^liJI jJ jl_i3 Stiij juu j1) I jlU^» 6^1 I 

I^SLsejj lLJIjJI ^L_Jj ^ ui (J-cjcj j-'ljjf J-^ 3 ^ uiiJ jJ 9 -T-j*i'ij 1 1 — jSLjJjjI^ 

^£ ^^JitiJI j^yic j»l — c.j[ JLu njjliJI (jinij"^ 4jjI i^jL^» 4j^-jj jjs t*JI _p — iVL l_pJL>jt 

.1689^1^^1 
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4_a^1j <^>C- jjfc (Jj <4-xlalj rt**< i njf 4_LjLc (J-tlm (jjioJ (JjjVI (j f j^-uajj 

LpLi}Uj(1566 

(_£ jJI i jJjLo j^jjjdUJ^ (^jJl 4_oLflj Ll^jJt ^^fl (j uaC jj-u jL-oJI (jj^Jt 

(jjaSi jlj — lioja Ijuj <jf (jJuJ ^ |*L»j4 <_al£ J-*CJ <UI j^jI CjJuU (j£Jj 
t 1588 ^ (4jjji>j| OJjUUUmA JCl9^ dut£ ^xin I JuJ^jI 4jj^j 

. 1586 4JLu< 4_a\ SLfljfJ t JiJ^ (1)^*3 l - )L * j0 < *rh 1 ^ Lr^i 

SjJLuj I juk w ^ jjj t 3 jJI (jjiJ^LIl ^Ajljj iB^LlCj 3JuJL>. 5jjj ui L&jiij 

' ^» ' "J 'J T '~*~3 3«.L^iLj ' ' ^ s j Ajt->a jj^a * >j Altl uu ^jja 

. (jJJj ju |«J 4 4jla <"f il^ LcJjJ . 4_La Lduj d J ifoJ ^jj Jl>- ^ J 

. 4 < nas <Zj£j1\ Ijuk (_£ JlJI I JLil^jj (JM^-I dlJut <jr B ^IMI l^tlr. ^jUluI 

J^. UjJ <jK Ulu 1 JlA t 3_^l jJI i^LtJi pLi»! ^ Jai^Ji^J (L^U jf) 

jiIjjjJ! J ^-JjJJ djLajLJlt (j! Ijuk ^ jii^tj .SjLUfcj (jLutj 2LwLUI ^yjualjVl 
^j^j i3j^j jjj^Sj ijr ^ J Mifltl ^j-fl CjI jJLuj (j< JUUJ . l^j (JjLaa £&J> £j*juj 
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500 Ji3 <^lj! i'W-fs 4_U j! 1595 r UJI ^1—^ 
<jl juu ti^jj «Co^j^j <j! ^>JI U->«la <u}L>-l j-JlS'l JjLia LvLxj 

. 1 599 4-L.u LijjO LfcJuJj CaAjusj 

* 1598 f LJt 4jJuJ jj)/! j.u.r^ 4jlL>I_Lo 3jjj ^ 4£}Lo1 ^ Uit^ 

C^SjJt I JUb ^ CiLLai uJt 4_jlc 0-ua_L3j i IjjJUoj <_j.II jl>ill cJ\ jtm>>lj 

< _ 3 i£. (J^j) ^ '(Jju^I ji^VL) 4J CjLoL^jI — uU Ljj>Sj 

2L*^Ut« fLuI ^ *(2Ujj^>JI pl\jus (j^'S tlutsej J <*-&Jj ( LuJuo 

j^LJl Jjjj ^la^ jljfj .(j-sUJI l a i. ilr * t 4 «-^W! Uii — luIjj 

(jh-c, IjuIjjI ^ SjuJl^ Sjbj Cu JLoT Uju_i diljJj <4£1UI t_ibtx:j 

CjIjL3x. ^j" j) i 1602 ^ L*JI OjI 4jL>- O jjc. j ^JbVl 3Srt«rttt j 

Jjl (fLlij <j£Jj iLJLa l!u£ OjL tlostJ Ijuj — <i VL-fc} L^Lukt _^oJt ^jJlj 

4 1 udJ ^LluJI ^ J^-J CH'J J" lLjU?lL<> erH *JLl>JI SjbVI Jjuaij L^lj^- 

5juLJI 3lo3 ^yAj *U>^ U^H^ (jr^* ' ^ — cr^l 

-^t ^jJL. 4J j ^Lu&d i IjJlIjjI 4_l>.jL>. j-JJJ >**J( <j^> 3 j-iiC 

AU j h.e- 4juj! JJLj V La «d l!*jj>oIj . 4 < un\ jajjJI (JjjjLs 

(j-fl JJL£, ja^L 3j-w<Vl ij^jj-J ^ySU 4j^uuLJLI (j — uJI Ujajk I^JtP 

* 1620 dJjjSJ J^jj Jjf 4if e^JI Ua s j>uyi ^JI^Lj 

***** ** 

LaJU£. 3jl J i CjL — (j Lili d JlA^h^! (±jJL>.j .(UUj 4 — jjljJ.1 Cil — £*D 
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tCjjjjjj LoJb (jrUjt mj-u^ai,! I JlA (j^a ^Jj |nJj . 4 j « n -V cuJl dtl jS^IjlII 

c*jli> UjSj il627 jjLj 25 ^ j>J>Jt1j) JjjMJ jju-oVI 
- cjjjjt) ^ jJLl^VI oi*Vl tcujj£.jLtj < (j o 1 11 ^ 61 iujVl 

U, t m (j! (Jjj9 4jJil1 4Hilj JjjVI (j I j-Aj J^-lj (-i,,t <„t<! I JLA Jj-tLsHjj 

^*Jj . (t_flL^jJ1 fujlia tT> (jjjb 4 , jill 4l&(j ^<u 4-Li V (jjjjjjJI jLuiJ 4jloj^ 4 J 

1 <i <j jijJaj JjLcj jJt jju& Jl>. <— u uJI JjJj 1 t Jul (jrtJoVI <^A ^1 

.j^Vl Sji^l Cil^jj 4Jj cS\ ^JuM j-u-aJll 

i J>jLujT(Jj jjjjjj Lili ^J-^l (a >UX«J (j! 4-UjuJI 4_L>-LLll I Jul Ij-j-LiiJ (JJl-jJ 

3j^l ^jJ! 3J , f jMJI ^Ul cyti\ £ 4J >tj3 ojj ^ 

451^!^ (>j1 J£ (^k. LaljJ £jK> ^* * jtl ij^e^i X>^Ji *U!^'j 4— C.JLJI 

4jLLju jLtjfcJ 3j_ —u*\ I JLuu (jiijjuj 4_a! (_djlu (j? ^juaJLll lu 4^.j1j jj^ 

Ij-ullo i— u-Jl lLIjj (j? Juu 4jI Cjj^jj ^1 4-Li.ajJLj I JlA ^Juuaj . I jjuZuj-Lait- J 

(^^JLJjVt <_Ji ■ * ^ {jr^3 <**'J^JJ 1 gjl ^Jj lj-taj <4_liIj 4_^a? jj ^« I 

4jJ^C (JJa C^jLa I (_gl 4jlj1jJI 2 jJt LaJLu * I & 

4JLalil]l ju&jtl\ Qjt 4 LdH»L>Jt fjjt iZijjjj ( _yj'ic^ . Jl>.1j ^Lu jtl ^Jj 

<jJJJlj ^ ■ < --> t j . 4_i cuj^Allj 3j:r,\> 1 1 ^oilJlj 4jLjSJIj 3*IjJl!I lIiLj uiL^t 
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fatilk i^sll 



4 t'* <^ii) I j o L > o| ^yJI <U — u/jlj 4J lu^kJI 4jUtl SUJllJI 4i>. j^^il Li^o 

J!Uj l£JIjl&j tlut^^l t_»LxlVl ^ <WJ 4V"b J Cr^ >*"^J 

<jl£ <jS3j *u>y| 3juak>» "i1<U 5>p<Jl J* \laJ&\ 3jLc Ljb* 

.43Lp. Jl^lo (_>^jJ.t 4.4-4 Ju <jf jLt£,| do.-v *>>Tj 
^aj^-Jjlui d£jT i£^2i!ut (jj* 3>ji£. 4_uljJ| Cjjjjj Laair. j 

jjSJj iAjjjtJI ^y.^ (jiLc (jjJI jjk jjjij — ljujj^ LJUc. - l£JLa 4ju» u i^ajti3 

O^-Jj *<JLflL>Jb jLtiJVI <>J — <J^ '^J ♦ <— >U.I ui *L«aja (j-o 

^1 LoLc 15 j^jjlII 4jJLJI 0 hj t ,1*^3 o^JL^ J ^jJ ^Ll 

f*) 

c^l^ bf*2UjjuJ1 41_^U*j 3_u<ljjJI J^Ij^lSJj^^^ZJI) L^j 
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j-lLJL_ 3L_j C-S J Lu-tjjl- ___ J--UU l^jlSj i^LjJ — u (jJuJ — <-ul <ul>. 
, pM h <LaL*l->l JJ^J 4-u_suJ ^-i-JI Lo Lvbja-A l_J_- J1*J I JJt 

jl\ JSL_.iL! c_!ju _>Ljil ^L__jS/l <>-<-j 

(jU .^1___>U Ujj^S 4___Vt ^ JUj d*i o' o— * 

<J J^VI L^vij^ Luill^l ^Ij^j . ( ** } 1641 f L__Jt 

-^J jl^'j jj. I a J_3 ^JLiljjVI -_ij|jL_j- _va __^L_yi <U — l_J ^ <j_0 

***** ** * ** 

4_-__- <ji J>5j 4_1 l_j L__3 _J i3jj_JI (^c. *Lj| Jjl U^j_U — -j f (^JJ C_*j 

JL_ijL) jutj £-a u"<^V»l ^^-LJjJli-] 4jJLv cJaJl L_tjj_jj La^J 4______*J,I J LU 

5_^*JI «__JlS_i £-J- (1 tUc LiU Jl>5 V) LuJ>--_4 250 

<> oT J^dj ^J--- 3 f-- 1 250 Jl ^ _>s_j .^^l lj>J* 

(L_Jjj_^ Jjj| -c_i__>! i 1643 j»Ljl!I JjLsiII *l£a\ rtji-w ^---s U ^i U * 
j-ML.MJ 2-, ... 15 ^ ^Ul o^j^ ^LkJ) ^1 v*-^ 1 o' L-uiijjli» ^-i «iia>.j (#) 

(j-a (_-«-u_> U 3_flll« 4J3UJL» LajJfc ijj^f 3 1 1 »1 f <i j ^jIj LaS iSjjiJI a Jok <U3 0jj!j 
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(jLLt <U CjLoj j-^aJ' <LnJbij t n U>*. a *.Lu£.T (jr^^ l? 1 -^ 

Jll3 ^yiil, Lr n-)J 4£j_*JU ^ L — ul>. (jJLjI (J-uj — «jiJj^ d>S3j) ^ >*X1 ^ 
4_£. jj^s j^-ui ^, JLsu SjjJlU (_yJj c-iVl Lc^j <j^J Lo (jLl^-Luj . (dLx>J1 

t LajXe <Jj f k> ?** I t ril*^ lilLoJ V Ij * ^ * 2>j-U £JL& J^m <4j u< 17 

(1625 f UJI ^jjJI ^ JjVl oLt «Jdi. ^jJI) JjVl jj jLij 

SjJbo-ui Oj>o (jjj&J (jULjaJI (j? . ^)UaLuJI 

C^jJI J642 i ninlU ^j— u^jAj dUjl ^j^UI ^ 
.dlUI j^jj ^ Jj'^tl Jjxalalt 4Jb J^.Jiu (jf ujJ t>> (jU ^Jl i>jU.f 
(_yiiL>JI 4 nn-v 2L^Jf liUJll ^-4^>> (4 luAj ^L*JI {jA (juilo ujlC.1 22 (j^J 

1645 ^x»jj ^ ^ 1 tim ^ ciiill 4xj3^j 4^jJtJLl ,>a il>.jll 

. 1647 jjLij ^ j^ulij-JI ^Jul ^ dUaJu 
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^ 1648 (_>*tLa — uii. I ^ 2uj)^3Lj ^jIj^ Ct-uLa j^J '^jl — «-"-M 

c^iLcj .^bJ! ^ UJI <>. jjUj 30 Js JjVl jJjL_^3 Oi^LH 

J±>. t( jU I^jbj Ulu itilla (>a 1660 (j^-J 1649 t>a 1 j^jj 

ju>-t ^>i>ujjj ^JLia L^jt£j tjj^aVl CtirtMi^l . 1658 43 La j ( _ r l>- ^jjLUi 

, 1653 (jU frt^rf J^l <>» <U>A (Af^' U-^J 'Cr^ 1 

Jjj! £ij jua! *9JjjJU 1 «4j J_«^JLi cU>tj Ijl*.! j! I j — lajj 

<jt «>* (^pl . 1660 f UJI ^j-*)! o- 1 ! l -^J^ Lr^ ( CH^ 1 

IjLuuj ijU>oJj 3 sfcJLaX ^jjti>jj jLa AaLfcVl t-Jj «ntt Juu ^^aJI — jla 

IjL^i Jj*j]1 ^ ii^ 350 ^> juu ^ (j^l L^T Juj 6^ 

. JjJvJU j-uSJI Jl^j>J1 ^1 (joiLt^JL £j^s>\yl\ JjJlA 
jJusj <-uJ £o>. ijh-iJ^ JL>. 4.H <,<i7ia JjftJ Sji^C O^J I >JL > uj CjjI^J 

4 j .^ti» sLpJl (jSLJj «Jl (>*) «jjj^-^ <3kLi* 

L^afl jjJu ^ylll jloLJLl IjLA, Lu3 .c£ K<n« jjJ ,>a CjjI — u> (jjj-uSJI ^1 
^ JjVl tiJjj—^ J^j| ^Lbf jJu^f fj^Sj^ij . Ini ... SJjlII liJjbii! c^-j 
itiiUU 4ijJu-sJ t jJl^J 4JjL»JI j! 1 -r^lj ^ .Sa^Vl 

dUjJjJU j*jJtij jjl Jllj_Jjij j^lc (jlSLftJ 5jjji-uaJ1 jj-a ^j! btlblj 1 J — J l — <WJJ 

*>U1j cujSLulj^ Ojj <->! — iU LajjI U>.jj ((iJudu 5j — <St£. <— 

jjoj t JjvIj (J-Ljj Ig^tg-yj ^ji-uVI Juu ^Jj L^J 4j-uaic — (i 43jl£ ^ij>" U^J 
Ct>. J^J (<jJ>il£ J-a 4^>Lc ^^JLc. CJJo ^^IJI) Cuj j'v mi < it l Cikf jLa lju4> 
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IjLA o^i <6^J Cr* Cr-* "' l Ci^Lk:! jj «^UjJ! 

<i^) I >ll>Ji (jJj J Tr O ^jju <lJ| L*) ^jJI JjVl i>UI C, j .1 1 

i^JUj-Jll^ ^ 4j>aJLi JaLilOn fclWi r,tl ^3l^>Lc J^aij jl 

Cr— 

LU c^jj .jtl— i^pJI l_ijL>u CT lc I — <-uL*l ojSjj l4 -? ^ — 

o\ jjj td mijjJ ^ 4jL>. ^yic lg-La JlaJ SjJ&Lj (jjpl^ JjI — "'J o-« J-Jj£J1 
3jj9 *t jV<h>I 4j£Uj Lui >4 1*3 Jua 4jI j^Ju jj>J JjJu-oJ 3J1 — <-u j ^ 

Jia^ilnvisibleCollege «SLu^l j-tc, ijJSJi 

.*!ujI>JJ 2i<UU JUI jl ,V.m,U t ^L_Ai>^ o-^J 5 1596 f 
\j'<^ ^nj^Vl tjrO^J^JJ S^LJLl m, a IjuT (jSa ^ L^IJ Li>. 
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2LJLtoVi c_i j^JI Lalu 1648 ^\ «Ji LilJjj oJUa u^Lla I /tl^rf j^t 

obi jjWtfl I jJai ^ . IjlLJ^I ^ 3 K A* *1» j! jib Jjj-ajj^ 

ClucJuul Jlo3 tj <SiC uJI jij-aJI CiUntjjT ^JLa ( _ T l£. diji ui ^lll 

I Jlo» <Jj£» ^-cjj uilj . lL!LL& cltlSliLjLl JLjLc Jj^Jj jlj^sl (jLuia-t 4 

4jj I ^ya \ jain jjJj 43 J Jll£. 4j| JXl>. i LJLa 

La j-Aj (3LpJI (_^J — a ^^k. 4J — wJI ^ ^^Jul^i wij 4_ci>. L_flVT 3 Jjusj 

Ulu A654 f UJI <ys ,Jl22jVI r„fj . (#) 4j 

(J Jua ^J^J tiJLuk 4J L^jj t(4J^(oJLfcJI ^ Ujjj) i>lL>ij| (J& 

aj£ 4_p.f 3j-lu<? (jjj ^Jjj-JjI^ 4jJ^- cJTj 



illlllll 



(j\ (j^4f jJlj i I t^L>. djj^u .ij»^ ^.inunl Ls Juj |^(J xLd Jju | j > t u£ 4 lc 

(jlS jjT <i*i-vVI 4jJo I j^j — tjj j V 1 j^ior SjU». oLooj iilSj (jjo 4J j£ (JjJuo jjJJ 

.(.\jJLal\ Lr L. JULI l Ia jUjl Jjl^VI (>9 
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i < _ ;r 3 j I Jjjj JUI j^Ijj (j^Ijuj I i!*» (jja jj^-u^ 4jlf 4_Lajij 

i<aj Lu <4_i*aL>Jl (JT JLc 4_l1£ j (j t i^j^-uaLs^a £ya j-u£ Q"^^ 

. I Jalj LaLpTtAl 4_il£ IjJjIj ^jUall t-iLt-uol 4^>J JUi£ iLbjLC^ja ^ 4£.LlajM 

Oj jtjf j ^jJLJLc. Jllal (j— « jrt-tiU^ JL>-J (ji^ Ijjl (jJjJI (jy-fllaJI 

(JjuJ — lujIj^ <JL*£.t ^L^ili — <-ol < jr Ll Sj^tx. *^4^JjL>iJ ^ ui4jLj lj>>"l (jjjJt 

<_ijL*lJ1 (>a I^jjST <bf c^jjjJLIj (S^rtMilnt) (1626-1561) <JL9^aJ 

( _ 7 juSj4J (jtj <CjLjLlJ1j CjI «jJLtJU ^j^ 1 » <j£U-4 J JL_S 4 V*H Cj at» 

V ^l*Jt (j) (J>2j Lul£ iS J >-lj 4JLt>. ^Ja (jjSLu 4-^^ J >-jj 

Jj^j Ijlo» 4_4^l jlLuI (j_uj^ Ijukj — jjLSjJI Lgjaljja (j-u ui\ t^le. ^ n h <jf Ju 

^1 1 n-wVl (jl JL) jJLJLc, CjI hiIj-S (j^. Jj$j .c_jJja {jC 4Joi3>j 

O^jVl ,kn,„- SLilliai o'jj^ 1 ^t«^Vl 4flL5^lj *ilaSi_uJI 



4jLl> ^ 4jjL>o j^-it — ilj t dai t )>>'iMl ^Ij^li 4^lfl^jjifl^a ^qJL*Jt 

jSLil ^^jlc LrwLwj LjjjI 4j^aeaJI 6JJb (dJJLC.1 u±A jl) Jj4 Jl>.|j . BjLLSeJJ 

Lo^jj . (jjjLg ^ji^atl ^jL^JiJI L^^jaJf LoJLu (^jJL:! L>.j" a i J <_£jj>» 

*I^JI (311 (<i^lj SjuiLoJI JUt U Slufe (jic L? Juil <_^>J1 >LiJ i_J3_u^l ^ 

j^Jj 4ji^ Vit l tlj J?j i m I J /h (jlS lij La i>-L>. J (^SLI 4 j-*jJI jjj» 
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L? Ui JLvIj \Jy uua JLuC (JjJjJI Jj-oj LaJUtj .t-JjjjSU jJ^aUt L-SjJsiJI Olc 

.^^j>JI it-itiMt tftpLuiA Ju£. Jlii! <-3jlaJI Ji-l-i ^t^l V.*^ Cr^k- 

erJj <^ja o^f v.*^ L kk""'H «-ajlaJi JfSpl <>• JJ> O^J 
Jj^kj «SJ&I! ^_JI o^^i 'J 1 -^ Jl JaiiiN J-^i iib 

3 ^-u^ ^uyuLOU {filj ^JUU jJI ^jj-UJI ^ JLp. ^rtj ^ylc I JJfc J£ j-j — uiij 




11 

^pll t_jjL*UI ^ ^ji^ ^jla^ lj-u^ LuLw j — djj 

New Experiments Phisico- Mechanical touching <bb£ ^ 1660 ^UJI 
V^VtKj* - Sjujuw t_j jUo» . the Spring of the Air and its Effects 
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tfto ^ii («tell 

|*^ub jVfcJI 43jju L» Caj!u 4» iUII i(c*.l^ll 4j->ljuj^l» j 

^l^jl <lr>* <>>t| LuuSx j Lili C-^uiLZ(J)) : Jj2j (^J-llj Jj^j (j^jljfi 

4ijuJaU J?)^lj-^JI 4jL^IjJ Jj^j jj^tj. 1662 ^LJI ^ Sjjl nal I 

djlj^w 5j>.jJ JulC ^JLkJ -s. UI j? ^-us^l! >j t iri J <ciL^J^£. (jj^iS L_)jL>iJ <J£ 
(j 4 «>Tu 4jV OrV^JLj <jji-J jL^oj I jLAj) ♦ ^J-J-* j^rtiv £_a 

(jisLdifcjl JUoj j ^ «i J d-^JfcJ (JjiiJI ^SL>JLI tJ _^>.L>.jJI fL^oJI Ji-lj w ^"j 

jC£,JlJ stl^JI J£>>3 (j-Aj «■ «glfl 3ltLU Jla LgJfU tdLpJI q\ jjrtj itjri^ijj^Vl 

Ji-b 

di j), <i,j.,t ujaJolt (^t-p> 

1 rtof ^-^^ J^*"^ tj-"* 
Cr^ ^^34^' iSS^-" ^ur^ ^ 
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1654 fUJI LuUl ^jjj^ J* ^lp-' ~ 12 

.Experiments Nova . 1672 .«sjujlsJI <_jjUUI» Ldr^ '-h^u^ 
<_>Uucjj jjfo ^Juu 1 — .-uLuo^ (^Jaju «uUj 1>* — ^ Oj^J ^ ^ 

£jJo- I jut> (jls t^J-^y-U 2L«^laj 4jtxislj 4jjjo CjI jUaj Lj^a 4j)ji>uyi 



a^juj^l» v^c^j-^j^' u^^kJt tiru 1 1661 fUJl 

The Sceptical ^U/HI» iVl ^ J^? 

i-nin jjj tiJjj <jf »Lut ^J I ^ Jjjj JLh Chymist 

^jG oLLkJI ^l^j^uJI Ijuk ^ «ut j^jii j! Lui£- 'L^ 15 ^1 U 1-4 (*) 
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pUt 

<j^>. 4_*^aL>. ^ — cuJj^j ^^ojjjJ o-^J^-J ' — 
*Lj^-p-Jl juj SJ^Lsej 4jIJlLI I jL>- pj <Jj$J (j L» SLfcla.«t 5 j ,>>a 

OjSLu jj^-La £_<0 Jjl — 3cj (jl^ L*j|j t*lj4 XH <jVI 4_jjj — uij La ILuaJ 

Ijuk J .j J J «" 1 1 jL>. llii il — oJLl pLui-pJ! Ja*J (j&l [£\ - *Lui-f->Jl ^ a 

j mi f — uJI (j>2JI fjjs ^JLc ^jjLlH < _ y ir4jt3a J a \JLl2j ^Mjj 

1 <4f j I ^yU-rtJJ t(j.<.ug £_jLjJ1 ^jj-flJI 4jLgJ ^Lla_L>J| Jol mm f I 

^l^^jJU Sb^juj^i^LJ^^ Lll—i^l^jVl Ijuk 
^Jsljj .(Jjjso 3 Uni <JiUj i? j L."oi L> i Jj^j i^*1"X^a jb>;tj ^jjjuju Lll 

ij^l 4 — mm mc>J| (jjLjlII Jjoaj 4_ulSL«J i j^>jIuL3 <4j j-=^>- 

<— — idul ,3^J »U <ij->JI (J J Lu ^^ja (Jj^j gulajj VI ILa 

^l!^ jS^T ^jJI o) a^j *^>>-^' 6-sL*iL. <2JUJ1 tT Jl > _AJI ailjl 

Jjju9 Jjtt'miU (>a tjj J La tiilj ^aj . Ijtilr 5 K m. U JjLu J-i iSJU 



u II 1 



. 4 rthV a <_j — uiij (ji^LiJ \$ts\*\ ^j^-CjO — f-lilj jl iJlj l_j!^jJ1j gJI 

La J^i mi^ Lajj-lss (J^ 3^U,I (jtj JUJu m^j jJI (jloj-iJl ^JlSLtTut 

^^1» : Jjaj Jl^j .(^riUi^oU (i*jJL»J( (^^Jutilj) jju*[2*]\ 3 ^Sli] 
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yx± J^ 3 JaK £J> J* i£>>Vl f L«l>.V| ^j^k c-dJbj ^1 

^UiVl 3 ^Jt aj^j .«4JL4UI ^ IfcjJ} Uiti^J <j£*J (j^lj <L$J^ 

Origin of Forms «^SLlaJI j *L_iVl Jjuot» <uL& ^ U j^L ^1 
olj jJI * oa ,jt ciu^ < 1666 j>-^t j t . and Qualities 

«2LJU-aJI f Lul*V| ^ 4J£L* L^&Jj JSIj^ ^ ^Jj^j j t 

. L$l« c>rttb ^pJI 2bjUI aLwl^VI ^ol^p- Juo^i ^ l^JlSLif ol? 



SCiltiCATOIYMIST: 
o* 

CHYMICO.PHVSICAL 

Doubts & Paradoxtf , 



spAGYiusrs principl^s 



H YPOS T 

„...jSjji 




1661 *«t£JlSLuJI ^L^jSUI» Jj>» <_jb£ j I ^lii ijfciuo - 13 
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<1j>^J1 ^LtJI jj — Laj 4_uaJL <3__£j>*sM J— A (jjj 'J— ^ 

^aiti — i-ul ( jrL>- L)J^JJ t-ufci JlJu! ' o a J i<— iL&Jl £>t>>1 4j| j| 

(jr^ (JLH^ <xuaie — u* Luajf . ,V <iVm LaJic JJl<Cu *1 1,1 <jf 

CjLjIjj Lgi-U c j — « 5 JM^ d>Lcj_ub j_« ^ — flt_-u£ jj tSLSll,! Sjkj c j 

j- j^ Jt (]>c j i,\~ic \j i<L«_ualjjJ,l 4_l^atSJI 4"<» < ut"it tUvACvl «G La - *j ' ^> ^ 
4J!l* i< JjjJ t <n\ 4j&ia jj^=>j^. 4jf j^jJL j-J JL»*j .^j^S^JI <jLa^e.f <j a 

cJK ^jj ot <X>^I J*Jj) LhV^ l^I 

/^c. jlCLcl ^ — l*£j£ ^yJLi 4_£jj * («GLIj — tiiC (jrtJ (jj* 2 j 

l ^toA (jls itZijJkV L ^v-J^ 4-4J^Jj Pj^jJsu ^y^>jja 4_j cuiJL c*Uj£ 

4 m 'o u oUI j — :vj f£a (j! 4_f — u IjlUoV CjI Jj^lK ^jJLst^s jj-u—uj (j( 
• I V (JLS 4 tCdli ««T iii^ij ^Jj 4jtJ^ t n 4_jj3^jj ^ JLC j ( 1_LaL£ 
4_>t JLlj tjji^-ijj 4 < <h X 4 1 <iLjj ' t ' «m : A 4JjjJ_LjJL( diL^JL_uiit ^ '**■ ■ *r~ 
4_jS3JLl 4 Jt «T>n I tjuJJJ 4jlielj1 JJlC 4j| 3jl «iVL jJJLSkj . L^Jl£. <— dj-C 

(jT i. 1 u n j <_AJuaJLll (jJjj ^-*la*< < «j V 4jV <La uj\ £j£. <_jj^i! 4 1680 ^LsJI 

JM^"^I ' Utnrtt l (jninv 4jj (Jj) j. — <_j!j ^liaj ^jLl j-l>JI JLaX.V LjLL^I 

.(43l^j Juu j^kJI JU^V 4^>Lcf (>> 
<— <-gJ uki L«JLl£.J 

\-*£ >1 — juaj jT) 1^1 ( >irf ^ J — s-l^ Jjfc) jj — SLj ^ 1 4 1662 

tPi i-flL^; «oj^j^ tb-^l ^* ^tJLH 1 ^! c^- J^^* t^ 1 ^' ^jj— ^ (JU;t ul J— e (*) 
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*| jjj JU^UJI J^j-^ -OiH^ t 4 f^Tj 1668 ^ <> 

J>jJ ZiA (f\S*\ 4j — «i ^1 ^v) JjliJt <J— $W J— 

. (^jlJ <Oi^t ^ fuuaj *<j£^ja cdUj ^jj-^l 

JuJLCJ J^JtAJ <Cl>A JLiC ikrMTJ . 4jscj*Ljs f l J rif t 

:Jjaj,A S j-p-Vl 4j1 jJll^ ^ 6 y£*A < rt i rtj't '^-^ Jj-^ >*J 'U>^i 
t^m^tl 4-JI J^l (j — m»-! ^ *<?J — tit» ^UJ ^ OJ-J 

j * juj — <1 <jf=> Liyjj UjSj U-j^j (jj— £j 

'-•■■■J Lli2j» :J^j 1691 jjLb <>* (^Jl—^JI ^jj 4jLwjj ^ urd^l 
I ju& 4^5 Lc 5jl > j^Lu cJlSII! ^JLJI Jj iLao>.j \j^>^\ 

.« ^JlHj JSLj JawVl cr^J^» L^J^ ^^hP^'i («hi^l 
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jjWiU jj>-T ^ — m-uj i t^j'fc-J (3JJJ tisLjJ <t !L*X-t Jca->j3 f.\ j^JI jjy d La 

custaJI jJbj ij~uic ^jLuJI (jj-SJI (^liJI cJljlaIII ^ jl^ d (^jJI ^aUtl 

3jUjL>Jt oljjIajJl ^jla otttl t^iTwyt! 4tjjU tat '."^j 

3jjj <ijjL>.? «_ jjSi uijjSLJLl <_lU jl£ ((jj^JI <2>c (j-ullll j^Ldj <_j 

4jj^sbII (2>3 ^ {Qjkf Julj Jjf .^goni'tf (j-uLlIl j&fn <-j$1miT 
< _ y i5 JjJjJ.1 t^jLuJLa jJLj cuJjLc ^LLaj^l c-tJ-ilaJI (4_xjj£ <_uJ^£LjJU) 

. ^JLmju j» jj ) -«4628 

^LslJI £^jsjj iLijjJ^j 4jtjaL%j t-JcJlj 4ji culaJl ^t-L J La (j-uj^ 

(J 3"i n (j! (J — jj9 LujJ^j ^ — B jjt-iIgU IjuuoLsba <J — 1 1653 

-uj 4-jl^jLv 

Cr^J .t_JaJi (J-^J^ Lu^^ (jr^i 1659 ^ ->Lcj *4-4J>L ^ J 

1666 ^LJI (: ^_a4JSJj I m ,.„x a 4^Lw ^ V'^J .1662 

Lojj ^^Jj ( _ 7 JLuJL4 (J^iul c 1691 ^L*JI jj^b j . 4_JLjJ1 4_l_u f^jj, Mi»tjj 

CjJL_u/jjf LjLJJ Ll<dL>- 1 jj;^ «LlSLIj (( jyu jj JuJl J[}Ji£.1 i±< jp» 

.1694 

ljt£,Lua£ 1667 ^LaJI ^ f I JlLjI JJLlJ ^ 4_ulaaJI '"'j — *'J 

j j ' "*** 5_a^Lc 4jI j JL>. I JLAj j^tjjtLa (j « 3j 2 

^yJLLajj (J j I j 4> ^t-tJLaj) A j juv> J1 Cob-luoI (_^J o 

^ jm'ifli JaaJI Ijufc .(1669 Mo-aj ^0*^1 4_o=U3 

^Ijjl ^Liu-fl «LjJLjj CijS^iSJI <L*l>.| jj U" j CjIj-ul»J1 4_lLij 'd j j C ■ ■ jj^jt ^ 
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^ L^ir Ijj>2j m "<<j 1 1661-1660 ^L*JI LujJ^j ^ 1 — fcj^M 

.1661 f Uil 

^Jic L>.j^>» jrtJJpt J-^b <ti>^Jb SpjLm oLc.1 ji> J^JlJ i^—j^jJI 

SLajUj Lx ^itj Jijju (4jtjti>lj cAto <_»L — t*V) ^ I^JL Lo 

i ^ ,V»,<lj i .Ut| j jjlJ Ji-JLJ 4JLj9.i 

>L*S ^yioJLa (>ujjJLJ u ftr>LJI ^la uJI 

^jLk cJlusj ^ SjjJlaJLt 4-HL>JI < ?nV<<lj <_ul_>JI SjjjVb 

L$jj Lll^j ^jLa i £jlc. JIS ^ylll 2LSJL>J1 ^j-a oJJtj .4__j^<jjJI SjjjJL! 

Juuj .«SLcjVl Cit?Lb&j| J Mi*, (j^s *<J£ — .UI 4_u^-u? 

jy^Vl u^' 6t VJ^I (>* 3 ' I . m. „b (1691-1631) 

(•(T ii^ i _^UI -ij^i 4x. L a^teJ j i Jric . jJjjJ Jjl — tuuJjj . ^Ij^JI L« 

'-tio 'n"' <UjL>o (jf Sjl liVLi jjJl^j . SjSUJLI 3_uu4J*JLI 3lj-Lll juu 1 — 
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1 



ij |*jJI (j! jJalj <j_^» UUj I JlAj *^juJI *l 

4_l3 s__,r.*ii ( r i 

4jtia ut jLfl (J*- b t3j>— j» J (jrj — >.J 

f*) t 



.L ut 4_Lc jM^lj (^JLjJU (JjJUdj jj-oUjo ^Jfcj Ly lLjijJ ^tej-LV ^yJLLajyi 

jlM Ulu i4_^>Jt cuLuISJLj ij^D^i j»UlAl jlM <^JlII j-A (jr^uiLa jl jJUjj 

J^olj . i^l^JI pLiacV 4-JUbtIlJI 3 — udjjJlj ^j^^-tiilli ^jLa £J>j4>- 

. LZtb Lft^jf U.* j-4> La jLijVI 

jjjujjj t( j^iLl_j ^jJlLu tdutfT 5jlL ^fl jjLu 28 (j Njjjj 'j 

jJlJLc . ! jjjl^j £jjlUt ^jjti V Li^ ob ' 1640 f cM 1 

^UJI ^ (^uJlBJI ^LJli; L-uAta} \jJLi 4jl^L%j oLuJsb^lJ tllb — <-u| ^jjla! 
^(jryj^l «Ijo^ LlA^^LjjJL^j. Cr i^U LT ^l^_^ *1656 
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4xLil jl) ilsjjJ «USJj i 1668 fUJt LLlui» (jJJ crlijjlfc? Jlfij . sp^JI 
Cm -w t Ujj ^ 4_tij ^^Jl ^Ji! UjO <3 j ml j m i Sj-*»i>a fjt (Jojjlo <yi 

.(Sj^LAjj^ S^Lui^^I ^ilj^ j jUu CijlSLp dtLo* ^Ut 4^U1 

juu * 1654 J& (jijjJI jjc JjLsil ^ o^j! li£u.j£ j! ^_j>*llj 

^ . [ajj ^ ^2uX\ ^ L^j? ofLuu cutfj .l&IjSKIl crJj O-J^ 

. 1679 31 fjj Ujj <y9 erlijjijj 

^ jX\ jL-ula ol JIS <>» Jj? ^ * ij^ ^Lu^Lij o^j 
J j U. ^jJI Lbjl ^aj .^ISLd j_ka JSLi ^ jj^j ^.«i M . t Li JU- 

^( .Uh.SH .^J^-^L <^UJ! ^jljuJI cM 1 

<^c» De Motu Animalium <_jb£ Js> J*xJt I jla jL^w Ji-O^ .^SL^^i 
A6%\ 3 1680 ^ oi^^ J* «^J ^ '«ulfcP-^ 

^ j\ ...Wl p..,^ Cj^Ll^C 2LyL£J L .«Jiflv MjL>U ^JL9j ;Ci}Lui*]| 

JLvUwlII ?Uj1 <*U n.tl AfT^v j ^hjiaJI (3^>«J (-a-^JJ .JJljJIj ^ — uJl cr^^>- 

ob) (jr^»i Ji^j ^i>^ t-y^ J* o>-^^ aj'j- 1 ! 
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<_3j^JL4 1650 j*l *Jt (Z* LUJjUJ^M jj3 (Jjj rtjK 3jJL) (jj UijLi 

Jjua>. C-clv) Jijj.rt.i.d^l 4_jlxLv {ya J£ ^ <L*aLu (jr 2ljj *(|juJL>o ^jjloJI 

(1673 f L*J! ^i^Ut 4^^1670 f M ^^ytS^I :u>_> ^ 

. 1677 jabtJl L3 — ^ <-rUtl SjvjJ ^yl^ J-ua>- <*< J^- *£Jui>j-«1£ 4 — dwbwj 

I 4J&Jj .(_< jjla£ <ll*£. ^jj/jLo i±<— o- (jJLLl <jJJ j Juu J — Siut J 

|j^u£ Uj^>- J-"*jj ^-ui^JI *Lua£,V <U,Uli>»*» 4^uljjj ^Lpbj^fuJ CjI k^^La 

Philosophical :<j1jJx. J-**j 4_£Ull 4-uu»^>J1 *_jL^ ^ «a^Jjj ^ 
Maaj <ulielj! juu dJJij .«a^-uti cjLJLjJI ^j^Lt-a» Transactions 
^ j1 j^Ji *LL^1 <>• oj-^ oV IjJiij * 1679 ^L*)! ^ wJL 
I mjU 4 mj**i jL^d i(<tLuL>U 2LjSjU,1 4_JlSLJI ^ ^ — jutj li) 4jLcj 
^ Bethlehem Hospital fc-^J o-u u n iVi . « a &c Vjj . « a t^paj 
(Bedlam 4^ Ll c^L-a ^\ aUattl ^Ij-aSU SUu^j^ ^ jlaj 

\jJb Lli^juj . 2LaL*jl {yZ Jul uJt Jj^LaJLtl (j^4 it-UjLseJLI — culm.* 

Lullaj^j (jjS (jrj j La- o U L*l« (Jj? jJfc I j A (jt ^jJL jjJL>-j .<-dl i A 

^Lu u \?*\\ l> ^ j i\ M- 2 ^'^-"^ 4jt <**>Jt o^y^o^j 

4ju3jJ,1 frl,j,r J I ^ju^dj LajUfc (_4jjLaeJ,l tfoL<.u.a j)j i4_J — oujJI 

jij < «j u' (jSJj . CjUI ^JJeJJ 4 nji W jft^jt^j i^Jjjia^ ^Lj — ilj 4j>-j_<aiJ 
fjj^ajX\ 4-jLc.j i nU>j)j t4 K t JUb j^JJtJ f\J — ui £yt Jjf j-A 

^j-^ '^^j i^j^jLse uj 4j^L4J 4^LdJ>Jl I jjL£ jjJ jJI (J l — >-^pt ^"-i — J 

(jja JljJulJI tSj^^J 'f-^j J*1 (jj* plj^jaU (j-uJ^U,! j-lSjU 4_lILo 3 — iiljj-* 

. 1708 (jnU i«if t (jja JjVt ^ oJlU ^ ^ys^jj .(jjjjuLi 

4<<i ui cJLus djJLa- j} t^Jj-tlilSl ^ 4jLjj1j3 {y* ^IjJ 1680 
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(jjjjjjLj JjILu/( J^j) oLujJj 4ILjuJ CjI ii ui 4 1 1 1 <m jj^ujbJ L^cL ti.U-m jjvb 

^ Lij t (4,»Slt I 4_^>J| ^ jJJU 

CjIj j 4_lLJ LaL«J 4JjLq_« 4-dj>.t^ 4aJu 4jj ^JU <jl 4jLuL>Jl ^ 4jJU 

^jj — <iij» Anatomy of a Porpess 4jL£ ^ ! jla ^ J>Sj3 • 3j>JI j-jj^I 
I <Luij JLLkljJI *|>».Vlj *Li».Vl 4_Uj 

jJlua . La Lu 1^11« 1 — IJ jJljj j| t^_tjVl olji *L-ua£.Tj 

UjUu^l j A ^jUJI J£ .UI ^ Jjl aJI <j! 

jlLjJI ^IjujI Jutf. U1^>J La ty l>. Lu£J$ .^IjuaVl (J7 -J| 
4 <ikr ju>o j| 43jJL J!Uj <-ajLc)Jl <jf ^JtUI j 

jaj (^i^ 4l i^\fl <i"i a £jLuo? (j.na.iyj CjLu^I i_<Jl p j 

... 4 i^.AjU ^-u.a 

Sjjj-all 4j <_j3*JJ <jl (jSLaJ La (Jij^ cH"^ CjLI ^-pJl jrU |jL>. 4_SjjjJI 

4_lLsL3 Uj^if <>SJj .4j£. CJj^iA\ ^1 »1 <>>r >U 4_JJbel)| 4^1 jjJlj 

4jl-w (^jLjjI — ^iljjt t U-V. djjlij) jjJuuo ^JJLjlo d 4U 

«.M.^T . 1698 f L-aJI ciiJij iLLJl Litj^ 4_J oJl^jI jUj Cr^i 

«uic: L^Haj La UlLaj .SjJa^jj^j jjjj^ ^ '(jt-uj^L 4^ 1 1» jjb :Orang - Outang 



192 



^LlI^ SjJll 4jua J^ 4 <J^-** ^ {j^ ' ^ 

Ulj-tC .J-a j c-J <__)Ll£ (jyS \ t\$\r\C jLcj Cj^gJoJ .^»1 inr Vl p-i-uj^ oJ-cLt-u-J 

jt :Orang-Outang, Sive Homo Sylvestris 

^JjLsJt (J^^J ^ I — jLfcjj (J^sj-jljj t4Xal£ 4 — -r ats^ 165 «U j j tjj—uaJL 
(J^-mjtj -Ijjtj . 3 Jt->-lj 4-jJu.uJ*. 4_jJj ^gj i^j^i I J ^-^laJ I (j f J^JJ 

LLu.«i lQ .' i '"'^ ^-j^-^Tl! 3 j-ut-t, t CjI_4— t-uJiJI ^-&Lj 4_*jIj3 (_ilr<SUi 4_4->L>. 

.> j2S\ ^jJ U ^LtoS 4 t U-4 L^j^Uu UUI 4 . ,,Vt L^-U 48 <jf 
^^-iL^a-^Jl <^/lj AjLujiLtl j_^L>. ^JSLitj 4L&M Lo (JaJ^ . ^jLjlII 

(jjj^Aab Lblj»>. 1 (b7 I]I 4-tLcjferJl 4 tulj jJI < Injili jj^ajlc J^LoI^ 

4,i jottL (JL^JI Lc-a jii^l (j;J^lio miTI J Lila I (jjflj "'J J <\'N 

Lo dujuu 4jlor. tijjL>o tj^JLtl 3jtac f.LLajj ZLwjja jl^al l^aniio. 
JJ ^"**'JJ » (<_jL.l<JI ^jjj/ (j^. <_Jl3jjJI 5jlLoJ.I 5 tj /iUtt l_3jju 

3.ijJlH ^jjo L&j_i£.j ^jJil j o m<! I (JL>J( LLuI j '^'.'^ 

I jlaj - Lu loj Ij^j (J^t 5JL>- ^jfcj j ulJ! jJjj I jl^Jj i LJUJ1 

^jjj 2L>.Lstj c4i^>JI (^jLaLa oj^J^ j JLiL>! j? ^ <_jLj ^Vi 

'**'.' ^ tj^^^t (JjuaJ ^jf V JL) — 4^jjlLqj 3 Ju Juv 3^_jj^ ^Lj lL j ^ 1 1" 

^J^Lj ^ I t"i 1 1 (J^°) 4-LlJU JJjJ (jj-J LdllX ^_aLjj-XJ t a < S a |j_ifcL>. |«JLtJ1 ^Jj 

L« (jl (Jj^V J^£.tj . Lub ■ ^> ^ t t ^ ■ , J^jlai (j) Jlu .(jLfc_u*Vl 
4_l3 ^<>>j t^jJI (jLSLll JJb ^jj < njlj c_lLiSJ 4 n.iitL 1699 j*UJ1 ^ Lft^o 
JJL90 ^jj (j ii t, I I JJb (j?J 1 4 jM^l>JI 4SJL4J.! ^j_xs l^3^> ^AjLilCi L j 1 n j 1 1 
JLcvVl JLoX.f JjJ — >■ ^ l-U-^- Lcj^j^ft ^jJ? ^o_J <>aj ^J-^J <jj— ^ 
(JjJ, (3^-^ ^1 LjJj^j ut jJI JjL>Ji jjb tjuftj .4 -JLaJI 
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(ji* u^'j t^<>* ^p-^i j* 4 i .nnjJt a^ui j^Vi 
oL^i (>. >£t j^M ^aJi J^ii ju^t a^^j ^lj 

^^-U J^e lJ 4j (.y^tj *2LoLa (JJU-^ JL*^ Jj-^ JJ*i*jJ >>J 
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■f' 



■■l' 



<3~ 



<>» ^jJI cr^ U^J (> 5j_^iU1 



■ 

i" 



iv 



(JaA 3jJ6-a jAj^Jo LL»j Jlo 
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(<4JLc4Jl!Ij SjLp^jJI 4 rh n~*Tl ^jLcJ cr J - u j'j * djL> J <J***^J 4_JljjuVL ^_<-uj1 

(jL£ ciJ (j t (jJJa£ *_ajjuj tS-uJ^Lj ^ jLj» Jj^j <J**j oj-^ jj-^ c? — 
5jljjl>JI jlC„.,i&l jjje, ajjuJI iJjaVl £— <-"tj ULc 

4-u>^Jl Jjpi^J ji-T jl uuj Lxj3 J^of Lia-jf 4JLC)j . Sj^JLIj 

JLu . 4 jaUIl 4j* g-a-U ^JUca ^Jj-^J ^\ 3jt uJI CjIjJjIJ ^.(Ttl a {y* 4 &\W 

4_l3| jj (j f J t^jjjoj ^4 <it JLC 1 4 — La 4 4jl3jI 4 tn-». — lu (j! 

- ^tJjLlJl 4jL£ 5 jU-V 3 us^S JjJilJI 4«iir>^.t L*A U>» ((jJ jJLi JjI 4_ull 

^jjLlil < >i"ij (^Jjjfc (j| <±ju~x-} dJt^Ljj 4i£,La *J><-aJ 4_tS ^jJl j-aVl 

6^ -> cr^l J • -Lu^UI J>SiJI J>U VJ 0 jLSfcl «U Jjj (jt 

tdj^JliJI Jjl <oM_l« *L>. cdjjb (j V tdJaSj t^scjuaJI 4jtxi»jA ^ 
(jtujVI ^a^t i4JL*t!j 43 Lp- qc 4jI lLljojJI j£ — ujI — uj ^^La 

j^lLJLc. SLSSj jJjS i 1635 J-JjJ 18 jajJ Sj-cglo £A tiJjjfe Cj^jjj JlIj 
^u^jjJLoil (J£^ 4 « (M K ( _ r clj tiiJjjb 0^^* 4< *3^ (J^J . <— tljJL. , u» 



■ - " * 



<jr Lc cjUL^LII ij^pf (j-* 4—iuijjSlJI col^j iC-ulj 3j_jj_>- ^JLc jjjj 

t jiljiiJLj d * - (jjSLj L» juljI (jl^ jLfli -'j* 1 ?-* U3-^ 0^ 

(1628 fwLJ! SjjJjJ,! (< jjjjl^ Lub ^jjji^T i jrdaLs Luajf «— <j»jf j^-S jl^j 

4_uidoj ^jjLtfu 4j! Jlu i JLu 4_jJ.LlI] 1 t <*j^j ^juoj — ui tix^>- iCjjjj^ij 

(j^JLJI 4jLl>. ( _ =r J^Vl j^-Li-Jl oIjJllu.1I ^JLa ^^ic «LiT LJ ^jjj 

4"j I ) (3^~^ ^ ^Trltl (jjj» i4^^Lojt Sj^Lc t<Gl n"i mi<*J 
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4jj Jl3 ' <>. j <U jJtj J 4 a mi-w 4J ^ f^J^ ^ Cr^- L>^J • «SjLtAjJaJI 
4_JLj 3pJ& ^ ' j^^J jJjuILj <t"ij i tn mi*) Luju» <jl£ 4jL"3 i4_uJlJI 

^ jjiin) <_c M^t j-ajtlt (j-aSj^L 3 — i-ojL-JI ^ ^Aj i4jLp* <jj» 

«Jj^UI CjLiLoJ! ^1 Juu Uoi (^jJJ, *ljjfiM <UAj Uj «Gjl, 

jl 5Llol^>Jl 4)T (^ic J — o-*^ j^laJI ^^La Uj'^j <j' -ilj^l <_r— 
2 'j* tiiJi Uj *£iUi!l 4£-LLua ^ gjjij oljjf 

2Ltl ^jj-o <jt djJi^j <icj — «SjIj ^jLua JU>- 4JUl£ j^a I — 

.(j^Lstj (j-a 2Lcjjjua>o «LojJu3 «LcLcu JUkLl <jl JUU (JjuLILj J-ft*J 4 -u. t f a jfc . 

'-j^ ^j-ujl jJ.1 ^ uLl j-A fu i iiJ 4j1 JJ 3 j — c JUft f* 
Jll9 Cy ic. w ^ jj— 4jLj j-«1jJ jjl^J OJu (jro-j • 4oje_uaJ1 4jJL>. $j — w 
>LZL_ut-a Jjjju (j f ^a] ^jifi. t^-cLClH CjL — lmLuj\ <Lc1ju <>ajt !oj ^.Ll>JI 
4 ^t N 4 n <. J I 4^ i^ill OjJAj 4JL>- jl <jt *4 — l u - u &t l ^ 

4jUc jajI < rtj^J Lr^I ^^'j ^4** Lr^' * ^ j*-^? 

2u»j>UI ^L^Vl Jj^JL» juifj .4,»flM Jjub 4^LLi^L o1 

tSjLL>. ?jl 4 a jj-C ' ^■» < Cj t 4woLaT LfcJLfcJ CjLaj — uij J-jISj ^-j m <J 
CjL»j . li^istfl LiLifl jJfc — ^uaj d&^—uj 4jL ^ ntjt l 4j Lljj ^^l^ 

^ <— *>JJL) UJLj <Cluu» o^J-* 4 1648 ^LjlJI Cj ^jju jJlj <-^>* o>>- 

^.IiJj^uI 100 jJLJI 451 6j^Ji\ 40JUjtj o-a Sj-ifi. 4jJI!lJ1 

<blSUb <jt j*'- 1 ^ 5:)uj3 O- 4 JUt j*tjLieI«iV V o^^* 



. 1705 fLJI cijjuu» «43lij juu Sj^ilUI ^J>& Ojjj^j CiLiJ^» <_il2SJ jJIj JjLSOjj i>»J^i ^ (*) 
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.1659 fLtJI .tiJ^A J* Cjjj! £_! juuaJI *|jUdt <jl£ t 2LUVl SJ>>Ji <_y3 

*4^JI j^L^^L^T^^IoU>J!u^^(>^j-^>^l^ 

iUJjLaclIt *il >>-Jj f L — <lVl iclluo ^ AjjL^j» J-uaij tcdjjfc I Juj tc_ijj>J( 

(j-ujjj ^-Lua) L* (jLlj-tjjj , f. \ <vU JI ^ <jj>aJI t Jl&J 4 Ajfltl (j-JLc- I Jucl uiA 

£>£xJJ .4J j-OJiJI (JJ J-us Luajlj jjIoj) Jjjj OjJJj ^Jl£.I uiA 

4 Jj^j 1^»;,^ ^| *|^]| 4itJx« ^L>o ^ jjjS Juv ^Jj JjJ_oi^ dJ$A oi 
4\2jjjJI 4j£j1 — <1a MjLojS C*J>>4 ^pJI t_JjL»Ul ^L>u <j£. j«j (j-aj 

(^jJI) *±IljuT lilLUI ^Ic iLx«t t Jjjj <.Nj . u j>uu£> j^aU 4j£1> ix«ljj Lusj! 

.^lUJI t^l^lt <Uitn\ oULJI 

Ja^Iai. JUJLseU 4_ik. jUlcVI (jSUjj 4^jJL J-umJ ^JlJI jJmjjjj^Al 
(jy>. 4j| JLjj .^jl — »oV 2L5j^UJI _SJ_>. 4j1 ciJjjfc i^>-5fcjJ1 ^ Jj Utl 

Jla ^1 >o-t 5*:l J^i* — <-uJ 4_jjI£Lq] — J£ <_d — (fLiSLi (jl <jjj) ^i^U 
jj-b Jl>.! ^ic tiJjjfc (jlaljjcl (j, 1} IjJaj oLusjLall ^ - - tjl^jJI l '* * 
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^jjLLa 4_JLc ^flLu ljjLua3fcj j L (jj>>-5iJ ut ^1jZo-VI 3*[>j 

.(l&> ^Jul ^jJt ^UUI jJjLij cjLiLuJI o!* 

-i^M <> odL^b JdL^? '-^ * 1654j 1653 <jjjj ^ ajjjll 

i(Jj^j djS.} «.Lli j JL>.V L-oL>. L»Lun O^jJt (j-* Bj^j Luajt J *£.j . 4jjj| J 

J-*c jJis ( ^l*Jb ^jjjjjl ^UiaI 4^>L*JI ojlM ijj .(jL^jju^ jjjJ >aj 

C 1 4 < /> (^HJ ! 4_nLsJ| tjjLj I j <jl£j 1956 aLlJ! njj* <X| Lj/j Ju» 
4_ujjjVl oLiltl (j^a JjJuJI 4ls>Uaj j^jj , 4jSjJ.| 4_ul*>JI ^>Laj Jj! 

JjL-ujJI JLusjVI J *4_ui1jl1I CjLa^LuoU SLusLSlU <LSj^. 4_i dj La J^c j 

^yjjVt 4J!U^4 £-u^\j Jjaj ^4 4ia^Lc ( " < . Ljjj! ^Lsbjl ( _ ;r 3 cL«J.tJL) 
^yfljjj .4_uklj^ 3j^j tiJ^A >l^j 1 ( k^U 4J£Jj 'tk>J (Jl-4£.V ^.jltilj 

. r 1677 r UJI 

J662 aLjlJ! 4jSjUI 4-ijuo^JI ^ 4"<njUj Ji^lJ Jjj)fl..,<l ciJ^A ciJ^Jj 

UI 4jj.jjJ 4\ijlDj Ji A JU 4j! ^ 4JSUj 
(j^4 t-JjLsejJI w ^ ^.uiis 4^LojJoj 1 (jrpJ — ui Juuj , 4 1 1 1 4 — jt ^^IT 



«;bf ^ ^jji.io Jla jjj ^M-ajJI £-* o\ jl uJ.t ^,^1 Sjl uJt 
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4_ul4j>J1 Cj^\£ •<■ • "V t o^-Ij ' J J ^ ^ 4_jJj 4-i coli L Lo^a JIjjV 4l»0 

ijJUI ^1 jJlLoj 1 -i * ciL-uiLolllj ^.ilailll ^JJ ^ifl"ua*i ^JjVl LgjftLf ^ 3 

< _ r ^ ZLuiJuLgJI ^Llu/I ' ^ - * ^ ' t LiJjjk ^juuij3 1664 jjLo j . j^jJUI 4jlju»j 



Lm^ Cdj itVctl 4 K qj* (jjtjJ j j jLo Jjjj (jf (jr\_iJ («LL^lo oV-iLsc-a J__*JJ 

4a3 <_y»JJ 1665 ^LtJI (jjS i < <<-wt,l lLJj A Ji u . lZjLLujuJI (j^iVj 



. £ i_u1j ^LIoj ^jj JuJlc pIj^S 4J Liib Lq_« 3$. tjJiJl <J^ u/ j 4jLxU 

. 5 tj^ , „tl „UJ.JI, jJujj 4jj^>. 4jLuC.t 4jj1miI 




1664 i^yjjSLujj^SLjil ^uijJ) ..Ldjjfc *_iti^ qc ,<Lih - 14 
Micrographia, 1664 
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I uiVlm\ LuJLA <4j| jJt£. j-J uiJ («^jS! uiJ^SLJLl p ui^JI» C_)L& (jlSj 

^JLaJI tfL>o (j-uLlIl tjr}X.I jtlaJ U^a 4jJ » u h» ^ 4jlJLlU (jja <_>«±Jj 

^ £-ua 4j| » 4] 3JL lO 4rt»rtj_3 * £- u! jJWLul4J Oj£Jt 4- i »-l,l1o ^yic 

Jjjj^ua Jt '"JJ *«^*Jt ^J_)LS CijJ.ua t^HI 4aiaL9 t aCJI t^-fc! ufll <<^o 
Jj2jj < Lv-Ljus ^uUkJf ^\ US'il (_jL_jSJ! IjJL) (>ui»> 4jI lJu^ (j» jin 
. ^ «tPLo. J* Cifji U J£ <jru Lcljul t_^UI jj&f» 4jI <U£. 

t-uJI ^jj-SJI <— il ji/i <yu JlLo jJLJli: Jlj {^jJI 4 ulOJ «_JjjJI ( _ ? i i c Ijjl ui 

i-tlal A*<l Jj*^ (_£ jJ1 (JJ jLijJL<j j^jJL (aa ^oibjj . Lbe.ua J f <jf <Jj— L*£ i^- u±£ 

(j^Jj -SJuJlsJI dJ^l JjAAj i^j^oJiJt SjjjJL L4L1 J^Vm La t — uaj inv t4 o^a 

.^«iftJt ^-tCcfcll ^\ L^jjJl>J l dJdj j&juiZLa (Jjuaj clul^ ^ tjjTLa di Jufel uxa 

1632) <jlj4't(\t\ (j^jS (jyJjlil JL*ct ^ylc jjj^ JLv 4 . 1 ul A) ^. . .iJI JjJlusjj 

3JU all eiilal mm<VI ^ 51 «Mm. 4jI t u 1 ■■ »j ^^jl^f <_jjJlj 4J 

\ j»*'^* CjLjj^ ui ^j^ula aJJk 4jLal — liuli^l ^£ ^.jLitj — uilj .^ 4j« <it JI Lgj jJLilj 

^jbsu L^usuu) t Jl>- Zjjjuuo 4jJL%a CjLuiJL£. jjj» CjIjjV| «JUfe cJlJIjj j .4 < nah 
— ^JtlLj 2LSxuaJ jialJI JuC (jj^i ^Jmja 4lajjioI 4 rti^tla (^^jjJI (j^ulj 
. Loju^s 300 j\ 200 ^jljJ Lftj jjSLi L^juajuj ( I JL>. 4_JLc jj X" 3j^j <Ct^_u<uj 

J>l ,V.<I ^1 J*Jj 

cLJ5^ - cjI^LS Jib (sLpJI VlSLlf ^Ij ^1 3 ) 2bUU SUuS^ 

Ijjjjjj-jJi Ajui ud Lo^a <Ld.t\jg.a ^Ijjf (^^JU. J«3 — ud 4^o^J 4j^-uaC 4 — jp- 

4j^3c-o CjLuI^ LbL«xii) 4j^1a Li^L>- Luajf <_a — utl^lj . L^uSaJI j Ij j^jlgjJlj 

J^* 4 — *^(* Lju, '(>* j^j^ 15 1665 w ^_jUj21 t^-Jsf*) 

£ ^aj a \ Sjl ifui IjLA LuIsjuj .(«^UJI ^ 4jAjX. (jl uuj ^? J-tljJt ilUjA 
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Js.uli lJi^L^j t J^>J! 4_uLU 5l>>UI Jj| Ju3 ^iJlj .(Animalcules 



l^jlh^I 3jjt uitl cjLIj^I ^ tjjL» Ij^k4j fuUlJ^ .„mjJIjLlUI 

lTjIjjIj CjLlLSj ^JL%j lu I 4jJjLc. LjI uoj} <jL£ 4jI J .u .(^Jo^ mj^/vjU 

i4_uj£! — LdUj^£LJLl j^Iaj j I — uuJt, ^ — uijj^JI jLuJI (JlLo LgjLu t4jJui2j^£. 

^JlSeHujJ 4j.LU.re.aj 4_i£^_o <Luj£! mj^-C-L4 Sj-^.'vV ^j-aLiJl 4£.Ijj>.| ^j-lll ^m*v 

^ 4jLaLfta£l £;L4JV^ . 5 — i_oljjJI ^jjuoyi p\ — up»V | j.u£"J jl tjrG tuJLC 

La ^j^jtj 4-lcJLc 4 rtj^Jj 4i-L»jv uijj djjjj $.1 J) (jJL jj_uijja Jl>.|j JlL?l>s 

* (dhO J-SjJ-f" >^ 4_3jJll<3 ^3 — LujJI jJ^f ^ i njj) <-J j5>,--i.«j^5ai,l (J^li- (j^a ^Tj 

L^-tS CJtJL) (^yjJt AiflS&il L LcLt» « ^ 3*C < mJj^LJ, I ^_uijJ! )) L-lb$ J Utjij 

. ( J <■)*"(, i n a ^a-lf <- tj*-y& ^i'^'tW 4j*.jJ 4-ua£,< uj^£-JLl 
(jl (*A>^ tr^J * t r 1 J^ tlou LfcTj <jr UI (jpjJLill «4jji>J!» 

i4jLjJl!I tjy£- £j\ lil^jJI <L%jl>>! <U_llL>j (^jjij^I ^ cit__x<»jj 

, j <i 1 n"u j . di — jj*J! ^JLc (j-a Cu T d? l?j^>-I CjI Jukl — ilua 
LftjLlt^L j-^Lv^/l (jOJua ^osbjlo j^tj (jr Lc JJl%j illjjli 4_l3j jiilll Jjuj ^ ■ 

2LLuw gJjiV ciljLLol l^t (ammonites) 5 >*JtUI cilju^Vl ij\ «oLi^aVl» 
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\jjt> ^ La j! JljJj jt^La jjtiji j\ jteak Jiij L$j ^jtft L*JL<u*Vl (>« 
Cj^jrtltJ t _psjVl jeJka — u (J^jjlu JuuL 4J£ Ijuk <jl > I JuJl>iJ tijjjfc tjj'^j «f 

dlj-dJI ^lJj tiJ^J m.TI J2s*J Lal£ tuljUuVI o jjb <j «4 1^? 

^ — utjJi\ » <_jbSJ 4ji — uiiJLj j^l Jj* La 4-hj (jSJj .(j^ujjj jjuij) g irs J ll*f (j a 

jljjf t? >JL5k]| ^Li^ o' ^J-iLa 4_L£j 4 j ..^.r T I d V'"» L^' 

^L> jjjj (j .i^tU I sjjiaJl <jr>j J»-! jUl (>a b» J£ — u< 4_>olj L$jL jL&jj 
iSj^IaJI dJL^J <-£J>A I^Wi ^,11! ^jfcl^laJI (^Jl>.J jl j^jJb jj Jl>.j fl 

Juc jrLvjJl ^ jrt__l*Ja^ ^LalJI 4j>«jLLJI Sj^ULI c j uaJi CjLoIalj (3-JLuj 

<Cj-ua^a 4jJLst« 4-tjjjLC. 4j^*uJLJ ^-u^M^-ll JS! <UI ^ J^oj (3jL>. 4j^lj 

jrU (JSLtiJI 4 jijfl iduj «LlailJ JJVJJ (^tJTI-J ^S^U .„a £-L>.j 3 «Ua 

^yaiij tjl jIlvV! 4 jU-C ^4^, J-»j — <iu c_)jL>iJ L ysj£.j ♦ jJuuLfc Lfcjj-oaj L*^ 
jj>JI La — d/ jjLU-uajj (j (ia h!Ij (J-* L3-^l ^ * a 
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(JojJj <J? HJt SjIj-aJI (j<J Lsejldlj Ij.j-i <U j-juajj t^Jjal^ (JJmCU (JjLdJL 4^1 uu^l 

ajjuzC U-A — <_u) «4jLua£,I ciL^j»J j| 4£j-»JI JIS L*^ (fi->JI ^ 

L^jju ?I^J1 ^ju3 (JJj-*J ^J3>c. Ji-lj 0-*^ M *^ "" <<l ^ > Cr^ «-JjL^J ciJ^Jfc 

cloL <Jj! lili Ju £t jjualj tjj>Jl 3jjIojJI {J^hLlaJ <-jj£! i_uJjJlx4>j 

l££>JI «Uitnfl ^ iUI^ulIJI (JrtJ iLajIjJI Ja^J 4j| ,j£. }Lua4 Cr *k. jLsjf 

£jy*5\j 4JLL4VI JlJI» 4 Ur «iljj 4JLal£JI 4i.ux.laJ I 4joLj 4-l31 n nt 1 jtjuajfj 

liljjfc (J>^i9 .5jl4>LS*j«5 4jj_>ij (jja L yj\ — (juI (jjj «4JLjitMj ^eJLI (J^cd (^JLi 

JLo^I Qji J 1^ ^LjjJa I La j Jib 4 tj lUtl ^ i& jj! 4 djJL>J1 » 

:4jL 1680 aUJI 4J 4iu»j fjt Iju^dl^AL^jUijl^^oJl *(iLH5^U5^ J^i 

lj y d < jjJuus ( <>L A 4j>-jj 2»Lbej| (4vaLdJ1 Ja uitpm 

Li^jjufuJ (jtjjjLaj ^jLlI^vl»- (jl"nr<^4 <»LLi£. 4~u>\j (j£LI j 

. 4jJu oLdJL> Jmje-<i (Jadj jJt-ut 4jj/Ij ^Intjj . (jjjv 

pjt^^ tiil t^Lftju LjlSijl I uitj 4jV Ij t^jj 

4j|jUo) (jjfl ui\ f. LuJIj uil^A jjJ 4 — 3JjJl£. J «I Cjj 

Jili ^Jl<3 fjt^\°i\ J^L^jJlj «^jSLuijj^LJll ^.,.„ i.jjJI » 4jLj^ ^ JLflajjtil 
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»j «... jjj! 

• jJj «...ljjUsIII (_>i*J <iJjA Ju — uJI (£>^lj» «...dJ^A Ju_uiJI Jaa*V»5 «...J 

t (A t <t |4JJl2j 

uJI ^ dJjLLJ dJI ju2j jjj ^SLu. ^ _>^j ^jJ! ^^k) <_»Slit.l 
,j»1683 ^ DI wmUI Ijla <yi ^,1*3 <Gf jlu .(^jb^l 

w i ' t«(_yJ J^ i< (jSL J ,l ^u-, 1 tijJ 1 )) L_)Ll£ j jjLoa 3^_o*j SjIlB Juuj 
jUi'^Ij 4 4_jSUJL1 AjjwaJI 2lia <1jI lulAj ^ (jjjuaill ^jJLl (jj^UeaJI 

ijjic. Ji — «ulj • j»j — ct^ C-?-^>^> JLhI e>i^ L>J 

j*L*JI j^JSt jail (jJj^v <-<„ d r CjIjJ — ui SjJL ^^^aLiJI 4l*£, ^jl <-La ujlll ^jJLI 

jJfijj — Jju j^HJl) 4j — «-ojj^JI Cjl_u-£iie — jJI j^ ^ j <.->! Ujllc ( 1666 

(jjULl <>■ j-^M 6^ j^^L» ^-^i *4ijJd1 *Lb 5^lx,l <>c Stjj ...t I (^jj 

(> Oi^ (> J^^l CT^ Lu>* Ur^O±)(Jl ^> J) '"U I 

^J>A t>5 *<L«iij ^L«Jt (>o jjU 1666 >j-«wj — ^ (jy>>JI jJjul 

<C j — <jiJ ^Ju LaJUfi, JaoiJI 5^3 j — jjIj 3 ->jVi « LajIjuo ^ '<» w ^ 
4j|jL>o| JUu tfj—jk cdjjfc jl cj .dJ J^p» 4jutjla CjIjjJi 

>kLiJI Sj-l^L^s (j^fj < (j j — 1J tLb 3jLcJ JUjc? J^L». 4_t56 lJLIj 4jj1„»«.1I 

t^HJI 3*JJI ^ «fJUIl ^Uai» J-ti^j U^^^ 1674 
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^ ^LaVl ^yJI L^ji^jj*. Jj^sI jl<-u t^Ujmjj 3j_iil_ys 

43jju La tjJt>Jz>- ^ >A ciJjJb 4j JL* jJI ^lill ^ judJI (jl Ja — 5eJjJ 
LLai. ^IjJI I jm Jujj *4^>JI <j£. JjVl (jJjJJ (j^jlS <<>L (jVI 

JjLsJt ^ La^jLaL^-uilj (jJftJJj ^La (jja }\£ j»jJLJ (jVI CjjSoJI <jL>-j 

,lLJjj4> SLl>- 4_jJL> ^ylfi. Aju^jjj S^Jaj Vj! (j^liJ < ( jSJj . 4_ujL>JI jl-JuJ 



J}L>. (jja til j^fc 31 jp*. <j*a 5j_p-^/l 3 j — lili j_u£3t ,j-=tj 

tfjLAj i 1672 j*l *J| lg"t iLLa ^ Lc ^yjh 1 Ju ^^Lll 3 — jjo^jJI <L_j1j£jLa 

j^>. j^a (Jj* uj (jJt (Jj * p- J J.' tlilj^jua (Jlco LujI ^L*t O — <-«aJ CjIj^JlLI 

Ld^A SLp. <>» ^(j^i JS' < n i ,Vi L^j! jjj .^_aaj Ujj SU>JI ^jI^j u^- 50^" 

CjI jyJuiJt ^-a 3 j oL^^Ll <U 4 — jI-S *^J>JJ («J tiJ^ (jt (J—* 

.Espinasse (jjLuSVt (#) 
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1 1676 ^LaJI juba <d 4JL 41^1 2Lbl jiitjl <_dJj£j i4jUjL>. ^ 

* 1687 |*Ltll C^JJ jrO* J^ISJI jLajJL <_>^?j , IfAjJd* JlLo ■ ■> 

♦ 4_JLl t-atjLO L^a i^pJJJ £_a «Lcljj ^^Ja 4_4_t^Lv 4J <_u <_dJ Jl£ 1687 

J-*jcj L^jJI 5JjjjJL( jla <is£l jjtoj t 4JL*£.f £-^>1 1678 ^1 *JI 

I X& fj\ ct*_p- niSjjt 5JLsLl>i ^ ^jjLtll jy-^iJ L», jj^u Lubj ,<u <-ol 

4 j^lt l 4_jj»_4j>JI aM-oj ^-^v 4jjLL>- j ' 



.1703 





T**, i- 
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tjjj^JI JLv 4j jJb ?\ Juc Jjja! i^jJlj) ^W*-* dA^fj — ^ ol 
g-jl mil (jj-aJ! oijijt j uu Jijjli (i <>>j! *.! Judi (jjjSj c-cuaU jjlj 

(J-afJt (CjIjJ lu £j uiJ uLljJb jJL-aj jJl) (jJJJJ * 1 M «5j — a Jj^ 

t j mi r £jl luJI Q>aJ1 CjLujj ui ^ Juj-j-g-i^ 4_uuaL>J1 4j| — luIjJ 

[jr J& (Lucasian Professor) 
(J^Lsf Lu9j flllJI Co] JLaH — 4JSJj i (j — <jiI£^J jLi — lu I Jjf < jjL 

Lcd-uj LSLLa Lt-tu-Lu^ j^LU*} La (jLcj-ui <Ll\Jj i^ujJkJI CjI < JjJlU 

-luj djjjj4J ^JL«J! jj*! ^^Js *^jL>ij (^j-^j cilSjJI 

jjJl>. ^PriSm lj j . ua U J «JLjLuJulJI La J VI < m * 

LU f J-fc jJI) (_^a-u^( fjjlaJI Jjua^ CjLj <n i!t ^ <QLaX,t ^jfct <j-a J-a£. 
(L>.L>.j |jj.ukLa LaJijelL^u-a (_Ji_jIaJI O^jfi cr^l ((J " * * fj**» 

•^J3 l>uJ^ (j'y^ (>* Ji)-* I JJ-AjkJ J-4> (J^jj^i 

(j-a (_>-i_L»t Ujju» (tiJjJfc m ^j-a) ^jjjiv-I jj-a <jt cUJj JjS <1jJ — 2wj 

I j^*t m t (CjU^jJ £-<^iJ JUljJ 4 L!u (jj-^- ^-Llui ! jt^ii i olj ijj — u,i *( <a (jM->> 

(jjjjj ^Uaj wlj .4jjUI (_aljj>Jl fjj^aJI (jwO L^J JSi — cu »1 <\m 3 — 

_u/l *LiV Lili j <>a Juu! ^1 u <n^j (j! 
j_>-VI «_uL>J! tU'il'Vr ( _ y Ll r jjJuJLH (j^a ^Lt-JuJI JdLOMitj t^jjuali jJLLta^ 

. jl jjVl jl uimV jj^t 4^1 uia LjJt U-« (^1 jua! a jjl jjlu 3j^ 2LcLa Jj^lj 

Jjjv t_ijSi loIiII (J^L>. (jji LaIjj ( _ 7 jJI jjjuaJI j*. Jj*- 3jjHl <— i! jlaVI 

^ Henry Lucas^l^p lSj^* 4 . ■ » T .^JLJI ^ <ujb ^Vt L-u^>Lla ^ — -I ^ 

Ji ij (j^s (jf 4lu-«J ,yS Jojj iil J . 4juabeiJ 4"< n'v <i } 4jL^j JjS y-t^jl tS- 1 — Ilj i 1663 f I — (Jl 

.[^0>>JuAt] .3_UdJ& 4jsuj4jt (JjjjLjJ V l t rlf1(U 
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o- 4 'f> lPj^ <jt ^ J**^ ^ j »'i.a cuIjuj 

o^Luj iLmil^y IjtL^UjUcb UL2J! cjIj^sL**^ ^ ojL>J[ 
j^Li ^ f*i* i^ju^l^ 4jwL>J ojlhO^ jL^t 

. jU^JI SjlaLI* WxJI cmIU j , <Uc ^ j? V J < ...l-.t | 

^O^^j^L-^^^^^j^ju^t^i^^jJJ 1671 
(1672 ^jUj 11 ^ dlJjL. JUi>.VI o^y^jSj^l^^jjiujlitil 

AjjJsti J-l^oj <jjfcu (j I — uajj.jiyVlj djjiaJ) <yi <JLo| £ «i^tj 

jL_p£.L (Corpuscular theory of light) a—u^uaJt ciUo— ui#Jt 
cdljcSj f>Uj L^t^j! ^1 oUl «VrtVl .i- a^ ... r t | ^ vt JJ „ 

.j MmrJ t <ya VIm l U jjb (cd^j j^Ls-jj* Jla ^ jj>sJ «UL^jj (^Jlll) 
l*L» bc^blj jJ^jj ,1666 CjL^uoJI ^ 4jjUJ IjLi ^jj^ <jf JlSJj 

i/b fV^VI <>c ^JU^t <uSJ (<dT ii J i«,j U^J Or^L^i (j^Lijj Intlc^ 

Lm^o^*^>"j>^1j j^Vl jJUJI ^^0^4*^X3 
U>» Ij^JSt jjj^j^ j^uj^O^c?^ 14 ^ U pir. .^L^t.-tlj 
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jl>. o j^jj La <d I Jubj) oljj — SJI ^lcL <^*jj - < ^ «J 'Sj — SLI! 
L^c 6^^* ^ULtJI jia^l jticl j (3^1 ^ 

(j^ju^jjJI Jj! ojjj^ JjU-j .ji-T t^LJI 
c.u-w ^jt» : j^a cP! ^ v^j 

t^LHl <ya ^IH L^>3t <2U*U. ^tAJ LiL_il 422^1 U iot Lui 

cd^A 4j3j 1 jj'a UJLu» 4j1 jj <.S j^t ^j-ujJjt ^Ji_£ I — a Ju£J 

^njrt-Kll jJl>JI ^>^3J J^j'j^'^Lr^ 0T L^^^J .£^1 

^ fj» ;VU* ,M Jb>il jLJl ^jjJjt Uai ^ ^1 3 K A o H 

U IjLAj.^.a-^-oli 4^ia LAjL^bCjl^Li^l ^iji^l 

Lol^J £^>t ter .^>V Atl ^Ijl^JI Ijub ^jUI jJ-^i uk l 



JUj om ^Jj .4»!^ jail jJJiUt ^ •^Ijji- y* 'Lh U >*J'Lk^ 

. 248(>i ^LjUoj^ ^1*JI ^*^u>«» (##) 
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ijh <3-"b «^ T-'"U Ij_lLxj UlSLa 4j1UI ^j.nloi VJj <d 4_>l_$j 

— __J JjU-a^t jjUsJI C_U_v .'tj * -UI <jf jJujj 

< "««W^ (*J-l__J! 2Ut tuli t>JJb ciLL 

t^j-t-bjll l!i_*_J 4_4*}Lo >-Slj La j_X_S? jjfc w S-,t f 

^x5tu-aU <_< — ujLlU D-ait — __JI ^^Ijjjl _i!L_l ij 

* L — u >*--<-» I Litj ^1 — (M U fUjjj 

jl=w1j l-sjla LLiKJ <j! ,t svlj .(-djIjjLa^ tj/x ^ ; 4 

(j f t- « ..r .- iv lj .4_Ll_L>J| t_liL__(____i! V? <J J_*ju 

J-a*J! \$ ml Vt . u a ^^Ul ____!( £_i__>jfj Ja — u_jL pjt— lll 

LJ^ 1 ji<>'>> <iVjJ| 4_*u_dlj 5 ^ Jol ^ ( <G_u___i e __i 
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<ya ^1 <GjKxj O*- ^uiwij 4jL SjL: muai L£>=*d3 '(f* 2 * 

:fj*tl ^jjIj 

U! cJ£ lilj „AhW j£*JI <ya ij fi.nVl ^1 

^ cj^f cil_t oia 1 jJ£ jl^uI j — * L« c^tj j— d 

O' ilaL^j L^jla cjjISjj ^1 SjLiVI oi • 4 n. n V A o^ ^ 
>JLuJj) cii^A ^ 2L^Udl aU^Jt ^lu^3 «^J^ t^l ->3-«2 

t-* i JUuJj . *L£i^}U Ijo^ (Giants ^JU^ 

jLjStJI <j3j_U jtiiJ liU JJ» «Ji <j>SJ1 4^iJI <> ^>iJi 

t> ^J1 cr b^» ^.. l? .t< JjIi^ ciJ^* u' ' t 'J ^lUKJI ^ Cr 1 ^ 

llui ^puai oli ^' W^l ^ c^ 1 ul^ji o£ r ^ 

^^j^oMj^'t^^^^^u^^^^'^ 

Ijla jJu^a o' ^JlP * Jtiai, <>* * 

(Jala JUU L^J (_ySS JJU ■ <>J <_)L L*V) IjJ-SvO (j-ai* — 0^ cPi^ 0' 

jl^J! Ijuk juu WL*JI tfjlS^! o^ tiuJ^I O^ t4 ^^ t> 

VI 4_uIj 2LuO*JI 2LvLJ1 ^ uA\ fj\ cJtlaj * 1676 ^UJI 
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O- 4 J^jlll o-* J^ju <(*i*Jl ^jjl3 <ya I jjjfa (> m<M ^Jl5j 

(^i>2aJI 1656 29 j& *as>liJl jJL^t 

jT^jJI j La ^ <>sj «U J j y ( >n LojJ (j^iJ j^SJj tSjslli LiUi Jj£ ^Jua 

Di) ep^L* Ji* *juuj ^ju Ji^ 4*&| ju^j ^L^JI 

o* J i '"J T > jl)^' ^ ^ o^J 4 1684 ^ UJI <ui t-^jju Ui| 
JLWIj j; . . na ji^ Ijuk ^^jj) ^JLl tfLT *1666 f UJI ^jlJJLj^ 

4_l-jJ^ ^ JjVl (Jjuj ^LLa pAj£i Jj^M j^j d^JtJ * UUj 

<J*Hlj — ui^t 3jl*L». LfcJUu ^(^yj^LA 3jdj (j5?t Jltvjj tltp. 

cJu^i 4 n„J,^j (jLLa? 7.3 ^1 j^) UjLfl 24 4J^JLd *_jjSLJj (jjfi. J i" -^t 
U-« L^> >^" "'J Cilj-t^UI OiJj^j 60) j»Ju9 2 Lk >L^3 
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j^<^ UjM t'j\> L4J SjJiJI cdlj ^ SjjO^ cijlj^.! 

J.^u- ^jjti 1 1672 f UJI <ul c^jj i Vjt <C;? JU sLp- 



1 " ,a 



fLJ! ^j.4-uV ^£11 ^-Ij^l aj^cu ijju Uj& ^L^^La^k. 

J^IaJI .U^. ^3 jjus 4 K 4^1 1 — <mJj4 ^jJ 3j>^J 

^ juaud jdLua Jaiiim oh - «3^ ^ 

cilUJI ^JU u^jj-"^ ^UuJI ^ 
^ giiL-tj *aKAJi! <±^ (1719 ^ 1646 ^ ^Ifi) j r. .. . ^ 

j^Ul V l_£>jju V Lu V -Uij <>J t^A Ot V^J— 

tdUI Ulp-j il^jJ^fc ^*^J- 1 ' 1 £— 

4 <ys jjUs ^! ^ *Ll> jL^>j! ^JLa» j-u ,m ^>U 
J*JI L,,^ *J ju^>II udlfl ^uJU Jjt) 1675 

.4^^UJI ^ >U«j ^U! 2Lj**»Jt 1676 jJjj 

2UUI ^ Jb^jj ^U^l s^^ 1 ^ 1 1675 f LjJ1 

214 



Ofj — uoo L^ISUL 3juju>JI jlusjJI oLl23 <jt 4_J j£? ...jM 

CrV-^- ^3 'J i* 1 ",° 21j JJJJJ 27 ^ (jr^flj — JU-dj c*Uj 

j — «luj .« L$L« ^ ^ 1 <i" a Ij <aju jlc.1 — <jij (< >jub ju-ojJI oL_iJUc 
al^al ^ UI « 1676 ^1 — *JI <ys a^jLi ^Ijj? ^,Mi5 Lr-IU 

Cr* dJ -^J f*J L^'j V^J^ ^ (5>>-f$ 'S-*^SJ1 
4 o V «>> 3j ...L^ i i 4a2j (jx. ^ULlIlj t 4 uJu ^UJI ^ u ,.,ta 21 

t> -^L^ ^ ^ j Ijuj - ( * } 1676 j* UJI < ^ii^ ^ L^jlusj 
«GUL^I 4^ ^j^j (jf (1 £xu U ^ «tdJLUI ^ JU^ 

(Jj^J £-uaJi J^il ^ JLJJU>J1 j^Uti ,\i^>jl\ fjA ,.n"r»fl>La LloL£ 

t^jdl ^LkJI SLaj^iSJU jjkLiil u a , f<J La ,-,* tA.- ■- ! ^1 4^jlUI 

dL>o t-jjj-^ < , r J ' jl (jJLl Juol jJI jJaL d^p. ^(jj A" <LaJL3t^__^| 

^ ^*JJI uiUk^l j-SjI JjI }Lb u tit' l-jj< uJLiU t^jJJI 
CjI jU-ujJJ j j n ,f t o>La j-cu^ JjUj U J^c <G3l j t(Jr Ur: J ^"- 

J — yl— 0>^' (jrj^l ' rt ' ^it l <jj fUJ ^ *L^V tlJI JU3J ^UlAVb^JjLv O.L>. IjlA (#) 
^JLJJ^ (J* " -KU 3 >^ ^ ^'i^ i nuint l JJaJt j>o 1jL>. JjJS JJLC JLU9j tij—ui 

ttL^ iJJ^i jjifi. U>. I j^JI (jlSj .^fi^JI Jui»JI j«^r ^ ,„L> ii^jwj 

'j-»^' j^j '((-^1 u>^ — "o i^jJ! «-k^JIj—flj) 1684/1683 t - -j 

Oyi <*yi-c- Jj^-j ^ jjj^J jl^Ljj .jyJiJI Jlj-ui! (A — o- L f L>JI ,jj9 (jjua 4jl r '---i^ Tj 



215 



Jilat %IuJt ^ cr^J^-l 300 U>jA ^L^i 3j^L 

cAi^i^ jJ&ll J-4^j Ukuf o^jj '(c^ ^U] ( a , r. 
dlUI j-tj .cilUI f U r l >3>U U^fp c^Ui >Al jk^»? f 

4ijJLudj 4j1 Jjw AjSjJoJI Ju^JI 4^>^ Jj^l» D^ ^U-a c^U> J^L^J 

£jjti ^ ^Li 100 I jla ^a*) ^>L>JI ^ ^uLLuj-JI oKlutl 

;(1770 ^UJI dJL^LA L^ij dujo* «^Ijjj ^al*- lt 1 ! o***?* Jj— 
tej Z,*)] JulC jjUj jLfj » 1676 fUJI >«^>i b— «b 

<>* ^jJI L_3$te Ll^t UL>Ji <Lftl_u.<1 3Jbw y I c. 

ciaU» Ij . 2Lc Ul> V 1 3L_pJI {y»^yJ So^a 'jjuj i^l^J cjL-laj 

j-^Hj .^JuJt SLp» 2blju ^ 2L3jV j-tc. JUcI <>c oL*-t*Jj ^ll^i 

^ ^ j jJlj 1697 Cy -Jb. 1626 ^ UI) cg>-i*t D** c^l L - ^ 

U* USb V L* ub * jjj ^ «A^ ^ D^» 

(Ijjlvj» :<J>jj! < iij'^jj t^Li» 3 'Mrtrnt l (jit t^Uu J Lilai 

jjujj c^jli^j ol»>I1 3jj>>JI o- 4 3j^*JI J^» ^mP* d' 

ai^jU a^jai aSl^iJI ^j^i^L^L i»j^J! IjiA^j^U j! 

jjutLy t( jrU^ttl ur^j^ 1 t> ^ ^ti 5 ^d3^ * W 

^ 4i*5U , 1678 f UJI ^uj J* D^y <>j' cr^l ->k? 

^ l^j >Uaj 4-tSoil 2Lul*jJ| 4" j V< 't t j ik^jJ^JI LHU. jIJ» ^ — «b 4_u^ 

30 
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4J*Lj9 JjLLa£. jj-tC Liajf Jlusj i^jjStUl ^Ijjj ^jIjjS <jJLfc £-l^J I g aj 

Ijuk LtAj . 4j^Luto OjI — (-u Sjj}^- ^ (J^ Lalijaj ^joum — iJl 

i(4jSUXI 4-Lt.oJel! ^Lysj ^-u-al <jf Juu) j, n r d^UI jtjLa ^<u <lLUJU 

,<] U-L»j v IjLtAj . (^ 




: j 1 1 r ^ U .4 j i ii J m LaJiselLuLd ^j^eJLll ^Slj-a i—u-uJeJ l3"J^^^ a — 16 

1673 .(oljUuJI <Uj) 
Hevelius; Machina Coelestis, 1673. 
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(jJjJJ t^jJtUI J^l^i J-cujJ L_fljLdJ (jrj 1 k-TcTl! <UjUtd 3jj-u£> L;r 3 j <^if jjLuJI 

^ j^f ^LU cdiia <JU («'l j^i) £pl.s ^Lj>^t jM <*4* 



4i^jja LU j uuu U.4,1611 fUIl jy^^j^Ui SjJaill u>Ls (^Slill 

4tj in\\ (jSJ (LdJL^j-A (jLAj^ ^4-4^1] I ^ <U 1-0 1 j *(>a)JI ^ (_£ j-ll 

OifcLim ^UaJb «LuLdJ f. (jr uitl\ J-*^ ujJ 4j| L*£.Ij oLuu j^'^M (jjbc 

.CjUKJI 4j>JUJ, <±<jJL>. t-j^uL*. 4J j^l jj t jj i^jj^ jljio <>a 

>^£. * J — iaJ LaJLloj c - r lJ( ^,^?tl!l c >-a*J Juusj (^JLfc (j| I j A ^jit a 

Lo^Le. ((_>-oLiJl f j — jJl2j ^j) *> — Cj^jJI ^ ^j-lLuLlA 

3jju4J>JI *— iljj i^Lk oLj^Lus (jJ&jJ^j}\ 4Jt loiJ 1678 j* UJI <bL$J ^ 

4^1 ^yJLA J — i-ujij . ^.Ij^a 4*>.|jJL 5_ua^ Lll 13 ^ 4-i^lll 
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L» tj| ^^4iU-j fjLuJ 1679 ^UI^j^^Ul^l \A 

ju^i4-u j<: ,„.i:j i cjIjlaL_^ji! (j| jUj^j^ji a^i^j^ ,ij -u*,) 

(«J <U| (^^iiJ Uj ^jJ-I Cj|jXua £_<_aJ j-<JjJI 4_! Jlal (juiJ.jl.trfT.ift Ql 5 Sj5^t| 

)LU> 1663 f UJI 1662 ^LJ! ^^/1 ^^fL^^jo—^^j 

£ltf3 Ulu <>a <j-u_uJ|j ^lailtl ^ ^jjljnjilnjl^^jJb 4_JjJu> 

i^**JI i>» j M L.L^ Iju . U^j 32 lluIJJJ 

•^1 dJLL* <j£j Ujjj tt3 — uiJbJI (jlAiJl JU^I <>» <J£U. Jj- ,,, 4J ^ 



i*» &jy 



4jl31 j j - ^1 ^ jjJa <U < <>i") uJliA (jl^ Luajl L«ujJ i LuUa£>J 

Juij |»UJI I jub (j <J SjS-Lla 3jm^ ^ *Lj! jj — II ^yJJ cJ-uaj LaJu£. 4 — jf 

4j>Lj £lu cj£J( 4_i]£) (>iJI ^[£. <Sj±^ o* SjL^. 4jjla 4 U"r*»U 

.(^l^J QuA c-oljj ((j? iUI dliill fJUl ^^j-u^M t-ut jJI Jilat 
^jic Juli ui <jJJuua2LJ CiLui tlll ajufc Jla Ja>. ^ jJt cdal — uJI £jj 

^ 4xSai>. j_ui fuUjJt 4_jI JuJI ^ <U£.JJ ^yJU» Liijl — ui (j! \j£pi I J — J J 

4j>- ^-4 Juu t-JJ^t Jl>-1 (J — ILa 

JIjjaT J2il j!) MJI^I 4j».j Jaiaa! (^Jk j.a fu , < n lj tjlUI Jr^i Ja-«-uJ (J-^J 
^ -T- --A ^LftJI (j^a u t^jjb ^ 4jJa£. < , ' a£, 4j1 da^Jjj .(4 — .u I 
■ ^ * p ^ ' «j j! ^jjj ( j J a 4_iSjU,I 4_uugj>J| CjLiLClvI L-uL-ul 4j2i^j 

(j^JI 4 IjjJl>. 2LijlL41 ^ykliUl ^ jSLuUIj ^ . Sjbj ^^k. Sj>Lc I jjk 
J^Aj jlSj) j-t-a*JI 4 u»j-a jjI — ^yjJI CjULsJI j^l LloLjI ^ 4j — <ij 

SjJLaJI oJUb 4jL^J ^ (j^I '(c?fi Cr 3 ' <jr^ Crd^-* J^A 1 

l_i^J lAj 4jIjuJI ^ (jjj i2jua JjV ^Lfc 3L>- CjLjjJU ^uojjo Ji-J 

41j3j oSUj ^JoLoj c-j jua pU^t ^ j^Ib i 1681/ 1680 #. Lj — i 

Jo^ ^(14 miTI oLso tiJjJtlJ 1680 jj^^j ^ Lr'j^' ^ J-A^i .£jjLO^i 
(J^lajUI ^ I JulLl« 4_ulj jj)^trtll ^ jLtj «(j u Ltt — . At l ^-^J cr^ c>^"^"J (J^ 

(Jjl i * " ^*jj>. 4-Ll1>.J1 ^ 4_ujJ,1 Sj^AUaJt jj JLa (j^a Jj? Ojj — Lo»}Lfl 
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L^li <jL£ 3j_* JjV j LaJuuCj .CLcfljJt edJi ^ *Lp*Vl <j 4 \£\ 

uLijjjj 4Jl3j*j Ljjjf 4p>Lui 4Lvjj |&L^dJJ 3,jLuJ1 ^Llj 

jl>-jj .SjLUI ^ Li^j <■ i'u'ult ^liJI jj^lsjjt IjubLij t ( j^LJLl jua 

c^jjdl ^j-us j-<3 4_ui^UX 2LuspS LJLLajjj Lotij3 ju£. 4jL^u« <J^L>. 



JjJoj^ .31 I Jjj^j ^juSJI 2U>.LluJ1 4JjvjJI BLm-uII 4jjUJI <yp*^JI 
3j^aJL ^jLl^ <d*Jj *(*Lj^/1 ciUj ^ (JjjSJI 4-p>lj mi H SUUjJI 42 j-uhli 

^jjLj 4j3Jlj cfljju V i LjJJ-3j SjJLaJI tiiJj 4_jjIj ^jjJ ol — j! (j V 

,3^,^^- A 1 1 3l_p* (jc 4^jju U 4JUb j <ij-a Ijjbj ,<_aU)J( 

a\j&j£. 1 1682 J—ji^j! 20 Juuul tjjfc 4^l^j (Ja>. ^ "o. 

jjk^ Juj^ojf (j f <_fljjuj t J Lila! 4jMj lx>ufg iL»Ll jh mo^» ^3 J-u Lh-l^ 

jJj^ ^^fl^jj 'j!>^ <_t^ ^'^^ ^->'^tj i 1698 j»L»JI jjjjjft jJLt-d^l 

Ljj£j ^jjj 1688 4 uiaj ^LaJI <jr d LSjJ^ jrU-b (jtj .jrj-abu 4jj! SLbj 

(jl^ L4JJJ 4(_^-Jj_a Ctrvj^J (jjjjl^ (jSLl i jiLj^. Ctjfl 1 CjJj^.jL<i nj* — ILaTjj 
La ^ Li^j-L^j^a 1 jufcj .4dcLl»jJI ^j-i-u ^i) IjjLc (jj^->-T (J Lila l ijJLut) 
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«jufcj , 4jjLo_uJ1 J jUtt . UjL.-^ t M Vit 4j^-<jJLJI «LdJjJaJLi <Lu£>L>J! 4j^_4)j^J1 
SjJIaJI ^-^J « LiLc 18 j—JtJ (_£ Jua (jr^ 4JLl3J jL^aj I j*j^< «^ 4 flJ^^JaJt 

JU^^I ^j^JJI AJLi^^^S—Ul^Sjjj J^Lj 4_Aj}U1 
4 4_u! SUj loj j^al J£ c^-pj! *1684 ^L*JI ^ (jSJj .4J 4_jAJUJI 

*(Jj>**! j»L$l 5jrt n»Vl CjJfcdua! <ij-p» t^Jj^lo Ciljii-u ^J^-ifail i _ T lieJj 
j^J 4jjLfi <CuL>. ( _ r Lc jjjjlJI ^jj . <G_lJ ^1 JUu ^Jj 1684 <j-ujL*J<3 c* 

A^cjjjj 4^jjua Cj^-ijIj . 4jjIM1 4ZL>>jj i—filj — <jj^ t<j mm 

V^t^^L 0 j^ Cy ii^i^| J i^i t 1686 jjLb j* <&] ^ 

Lgj J>**JH Jud ^2JI u ^ j) - WJI j^vb Lul^ J*ju ^ 4^Ut 

»r>«T m. - 4^j^> ^ ub (jy^ ~ J^ 1 C^l ^H?^0— 
4JU ^ c^ijj^l UEUj 
ol^JI Ulu <1685 ^Ui! 

^lilil jJjLiuj di La J . jIjJLLj O lujI Jt^Jj Lu J "I ^J^tjuo ^ylt t.dflj 4j£jI<JI 

(jVl .LLtj LLtjjILa ^lj-usI j^tlll I JUfe (jy^- -S^J-^ 3 ' j» j < 

.(Principia) «^jLXI» 
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A-j.t..q.>.tt ^ £l «CL^I Juu ter ILk 4 1684 j_jLu (j 1| Sjj C j 

^yC lL3 j-ifc di j, ^Jjj OdJ JA9^ "O^ 4jjLse-a < J7 -3 l^jl — ifLa (4 — jSJUlI 

SJjLU 4-xjjUU ^ .,<»H ££>i)1 oj^teojtecL^&j.^^ CjIjIjl*» 

3 jjiJI aUj ^ ^pn» i3jL_jju>JI SjiLdJb o — «-u_J t_^1j£L11 oljl jua 
tjlf< ««^«-« .«.-w Uju£. 1 1673 ^LaJI ^1 J^Vl ^ylc ^»3 L$jj j| - 

Luajf (jl^ljj . 1674 j»L*JI juu (jj^jj j-a JjL^j J^L>- «-sj.** 
O^cM *>UjJI <j3aljj 1677 f UJI ^3 jLS^Vl d j — a> 

«2L*>ljJU JjIaJI 3j_ £ (jf c« ia jJLc <\£jj*It <jh — jIj^ 

£-J^ £_<S LlmSLc <J ujLlLu <j! JlJ V ^jno Miti ^j^- t-^f*^ C-^lj^U 

w".'" 4jjj O r.0 i* 1 1 ^ LbJLAJli^^ L^JUj^ ^ , mi a 

Ji»JJ 4-]jL*_4 3j^j ^.Kt «*iT1 L^jJLso <jf JLJ V *L^5ljljba ^ *_^(jSJI 

.2b^JLl JjiaJI 3j£ 

5^ ,.X«tl j_upJt u$jlS u^- ^*3^ 5-*^ ^>lJ_— <a> (Ja (j— SJ 

^}Jj <jf JU ^ <_<£t j<JI jU JlJ^A j) t 'i (j^J u ' ^ J jjjUJI I Jufc Jlo J — A 
5JUc <jl£ Utbbj tiLJj oLj} (j! SJ<[ <n 1 1 A-jJE-x. Lt\ A j CjIjI J — a 

J 1:3 I jjfc £aj . L*^j1jJl3 jjLaeJJ 9 — 4^Xt jL ^jJ — uiUJI ^ (jdJJ Ct^^ 

J^uaaJI ^U-.„l U |jj I 'r! m, 40 ^jl miJ LL£ tll^A j^laju CiUt^l 

i<GjpJt3 J JL>JI u^jJtjlj t^jL—AjJ Jjj-fl^JI tiJjjfc (J — ii-l 

«Lu I (jjj <iu cL*jvIj_« j ^^jfc 3Jl2jui 3 «iga <jr i £ - Lfl^Lc ^Lds ^jl^ UJLu 

j^* ;t SjLj^j 1 Jl& ilajJjl ^?J_9 — seajal j!) JlSJI Juu 

(jjSLi Lc-ij Lkjjjij ^jubj * 1684 ^\ — *J 
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CjIjI Jua '""'J ^ Lma Lui^La {jIjju ^J1_A jlj ^J^>> «lj I l£J cu 4_4J 

: JIS ^LajJL) 

^ 4_J] jL)J < _ r JU . j j 1684 ^L^JI 
t>* jt5J^-*Jt jLi» t^y ^ JLi A } J£-«i — «^i 

«Uliaj <jf (^Jbb jjj^-i 

.<•> 4J1UL^ 

t JL^J^o («(^ jLJLl» 4jLc^ cJulG ,j3 3^-** c-LSill jj^ I j— — 

ct^ L* 5 j^- - *^*J ^U^t^ 4jjj-«-!> 

L^j . U. ^".-wlj jj cuj udJ j l_d)jju! (JL*£.I 

(^Jj u^^*-^" »L»i*Jt iia> fV^f tj-i jjuu aSj i 1684 
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oj^^a sLp. jl£)b ciU 4^ljj Sj^T JJ*,, tHJ Vl ^ <> t( ^u 

jW^L. «^U* ^\ ^Ij jiiij l^SJj ^jLJII ^uj^JI ^ <j_^ 
.^bi&tf <ya ^j^cJjj djjjj 1570 ^ (jj^ ojjj^ jJjj 

<*A>JI ^ *j3* h*** ur-L* J^j * 1623 ^ L_*JI 

Lbjf J!Uj Ujjj i^jji 5j_^V ^UlvVI (<JL^JI j^jl^ t £ i> L ^ 

<jt <>> ^jl> 6-jI (1606 j^jX!) 4\ t >*n } XoLi 

^WJL *>*^ ^bljD ^jJlj ,i-flj)< u.tT m^q_uv 4Ll - bU 

Aiii ^' ^h>D J**J '1639 f UJI ^ 4^kiJ! OJtfail j . ( (( jUlli^» 

V ^ . Ly>L-l 1^50 b^ J^a^Uk. dl>U JSL^i 

^ SLpJb (j ^ i3t j LaKj ^JJjo^ ^ Ujitia UtJ^ i^LJj 

1642 f UI <y> UUj ja^l oru s lj>JI .SjjM< j^uiu* ^ 

^b 4jJ^j JLt£, ^jj <GjJj MiL UaU bU l^jb Jse^J 

• JsJjJI ^| ^ 
<LH*H -i^w 3-*— " J£'>» ^^Lua^i 4 nt djbljj Cxk*Jj 

LJLIaj] ^ J*AJb 4 Si . U-i ^ ^Ul nf 3S ju > ii\ ^uj-SUI 1642 j^jlij 
J* UiV , ,»„ J|3jV ^jJI ^LJ^Jl j^saJI 1642 r UJI ■ r 
.1643 r UJI ^^Uj 4 ^ ^ ^\ ^ ^ ^\ a 
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Jt_^f<ya J643 ^U4^^^>^^JUU >Lu^tjL^ 
^UUb jju tfj^Lw ojSj iJUJI * jufc ^ j! .c^j^JI LUj^j j— * 

*}L*j LJ j-^jj U* *De Revolutionibus c_>U£ j—ii £jjU <>* JUSJIj 

jLUI ojjUJ 4L121I cil^LJI i^juo J^j Uipa .Lijtj jt Jj— u< U* 
^tj^ Ctt» .1645 f UJI ^ o^J - ^ ^ ^ 

UU 2l*j3 di I Jl&j SjLJI juJ O^ 1 ^*±pl o^— "'J 

. ^ 4*jJ L^JLa J^i 4^>Lu 4*_£t iulill 4*j>11 ^ «(crJjVl 

UUjU ^ juj «>» c^ 1 — «J' J <> UU £A3 ^ 

obtj. cru <>c UU jbilj Sjujuv 4£j>J, 4r*UJU <j^l tif: > . M < » 

Cu_u <>l tjLuu (ji^u u I *Lisjl o^j^u t>=^| t^^ili 4.l .h 'i<H 

<jl J d*^> <> ^L*^ tiup* tj *liy dJj^ ^1 UU C^Ajj l^jl^' 

J^jjtjrd^UI 4jJl^ 4jLlJ(> VjJllo IjL-p-J CjI^^- ^ 

jAj . ( ju jl>JI UU ^jj ^ ULj I jS jlj ^ ' 1609 ^L*J1 Ja Uj>i 
^Liw c-^tj lu^\ ob »ay»jU-3 Lry>>^ J*^ ^ ^ 

<gI j 4 — L,i ^' t cj^- ^ ^ J j e - 1 " 1 >w ^ *nt *J u 1 ^ 
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(jM (3*^-1 jL^ >**JI 4j jl «UjV jj£ . (#) ^ <ul 

J— <jf 6^ <^jt> J*^J <Lut ^ <££J| J ^ Unti 

S^LJI ^ ^aj 1659 r LJI ^ <ut ^ ^1 Sj^ ^ ^| ^ 

uj^W t^j— 1*a <j^j -UJ^W t.gj^A 4 o ,»1 £f L4J 
cjIjI^u Li^aj L^) ^iUi jjL^ 4j^Ll ^ Sjj^ ^ ( t *,<j 

U,il*J ct^J -Cr^JJ ^ »^ «J »->J>» M^J * 1^1 ^ 4_jiSjJ Sj—jLLj 

^L^l ^^iil) fdjuu) Wjjdl <L«J 4iv>i4 1659 fLJI .su^il ^ 
4£^j «. .j loj 4jJL» LliLal jX. SjuJlC Cil j-o ^u^Jlj ^ JLaS t 4^uiUL 4j»UIa! 

<<x.r <uf ^ ij <4_3Lj^ ^Ul 0 uVl ^ {y.* jlit JjLVl ^all ^_Jij (*) 

^ ui>>— i^lj 3jjUJI jju LJU ^1 ^Jj U U jSj ^Jj . U^jjI 

• ^ ^i>JI ^ (>» *>*S cuj^u, blijj JjjIs 4JJ cJT ^jVl j^U ^jjj tJM l\ 
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L^U&I U* W^j> c3— -i U J^ c^ 1 t^^lj C* 1 

5jjc 1660 f UJI 4^ SUujjJtl ^1 «>_--i jUj t eJ%J.L> 

4« l^£*UI ^ <Lu^f <>. Lu-^T - 4^UJL, fjJl U** 

di\ Jl&J jtull M O** 51 ^W^- <> cT-4>^ 

. *j r jl* 2u*^ uj^ '15 i 14 u- <> ^UJL, JU^VI 

.^JIjpV ^^^1 j^Jl^^t Jiiu ^f^^}.^ 

, U«L jjuSu cA»JI ^ c-JUoJ! fJ l> • ^T-^ cr^lP-^i 700 

Ui^** o 1 * CPirH 0-^ -«r*^ a^Ui^! *Ij^»1 o-- ^ 

^ -uiiiJbL, c^a» W^-J y *(U.*Li~ jt) LLa 

(( ^3jjj — j'.j^j AojI^iVI 43*.uk «-.m, .j OiJj^J t 4_ujH.I 4i>l£* 't 

^1 U2j 1663 f UJI ^Lk* lt* ^ 

jJL lj^W U ybj U* ^>i-^ 'jl^J i 1 ^ 

^ 1^,1 ^ JJj j^-jj V ^Ja^) 2bji_u^ <^1^>UJI 

UjJW J£ ^SJj 4^1 4JU.I ^1 SLlu^L 4J 4^! V I OAJ .(^J^ o^ 5 

.4j»jjSJI A T L t^jtr . ^aJ j^>-T ^lH<u 



228 





V A..-* «■-*•* 

r . ^ • «fo ^ «A* 




JL^ 0' JM^VI ^ L^jjia 4_ud*J! SLpJ! OlJuj 
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^LoaI Sjbj Js^Ss j^ti 1664 f UJI 431 j-^UJl g-^lo* Jj^ 

,-i\ y>»W oJJt JMi. 3^>o! 4jli t Juu Lu5 4-LJiij 4j(jj < _ mi-w j 

.0^1 j j -\> tpJI JUiVl a^jL£ « 1668 1663 <>» <<j-"^t 
< q_^L o^t ^j>*i' ^L^l cjLuaIIJ (jjj-u - U^ l j ,« J* 

4jj£ ^1 2LuiUH JL^4 ^ 4JUltj i J*t£iilj J^UiJI ^l—ca^ 

ol>L« j-^j juu jj^J! fj ^e^UJI <-JUali 2b.l^X1 <LiiJ1 4_j_o,lj^! 

1664 J^l .4JSU >Lu*j 4_^>U±iL 

jj2i\ ^iib ^i>uvi <> «au^i ^ ^>Ji c> b-» 

2LvjJ 4J>ua^ J — su ^UIj ej-^-i ^ — Cr 1 * 3 

* fr LAj U ^jJa 2ul^)/l jIa o' 1665 jjLb ^ ^jjjyi^Jt 

ciJIaiT Lij^l j) 1668 f UJI ^ j r . 2l>.j^ Jfi- J^>- tPi 

.(^Caa JUL^a (J& SjjLiX1 *(1>J>^ t_J>Uo *>**J 
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<4^ljj ^ l\> *"«...fl (Jj£j UjlL^. jf J^Vl ^ cuIj Luj ji .<UJu <>u 

c_»jUJ ^Aaj ^j^I J_^iJL» <uj ^ i4j^ jU^j 'L. L^Lc jt 

«rt**— "t ^SLJI 4^111 Sj^aJI 3 — u,1jjlI (Sj^o^ ol3 3.iL* 

j>ilJI <A^J 3_;SUL| 2L™JJLI ^ 45! j! ^ .^^Ij^yi ^JJI 
'U ""'J '.M t 4i>HJ*J J 11*1 ^LiJI «GUtjj jjKll ^ jf 

^ ^ ^ u^jVj .j^i^ij jiUiii uLuoj yx*x\ 

iJ\ J~j3 (1716 1646 o—* tS^) u-4««l uT <> 
jU^i «Lcai: cJjKj cPj^ t— «s* p)) Jfii? ciUj juu N 5 " — s 

aJoLoiaj 4*^1* Ij^us Loj! u <rn< t nl <jtj (cdl Jl£j 4JUju Lu <jLujl 

Luuj^b 4^ ju <__>! — ^.Jt LU j uuj, 4^1 Jjal^lj J^LSJI i . 1 jUlt 

iC-JSjJI JJ^W j — JJtlj ^pll *L — «iVt i IH dbjjjLA 2uljj ' * "j - ^yic 

jaA 4j^Lj CjIjjL. 4JbJI jjj^SJij j-^£. ^LJaJI ! Jjj 

Jj^jj U^- cjLUaJI a^iljjj L^Jj 4^UJI 0 „j uifl ^ 

V 1 — ^ UJ J O^J^i jl *Ll I — «j tiujLsJl 3«j .,kll ^ \c o| 

Vj — M *3_oiL>JI JU^i ^ 4ibtJ (j-JjVl cjLIjlJI 1 jl_Sj 

Jaj i} .(jj^UaJl i. j i u u ^JJ^u^ ^ 4j JjIST J) SLpJl O^Jjj <_fl2jj LjJUC 
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^.,^ j: \*.'<;\ jLt ( 1665 <_i^=> <>j .<>ji! 

jjj^u j^U j^jj ^ ( 2Lul5 o^LiJ' ^j-il^l ^1 jJ! ^Ul 3->j^ ^ ^3 
b \ juu 1667 J^l ^ ^ ^ soLJI ^ 

V aiJ jd . Jicb til— ^ 0>^Wj ^JLH-^iJ ^3 f J c^i 

t „jLA -y 5 ciu-alLa ^ . 1666 f Uli SjL^ <>j 

t j^j 0 i juo j* jaX\ ^ aaLi*u ^j>ui spit ^ij^j v m , ^ j 

j^tjS Sjill cJ^U^j (L ^jVl i^jS 4,uiU ^L_^! «^k. Uah_^ 
^ <jL 1— u f* Ijia JuAji -o^l <>-» ^1— 

* 1666 ^U! J^L*j ^jafcj 4L_li^ j^j *^ - , .. . <tt t oy^i ^ 
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4_uiUU L*L£ Sjj^ll s^JL l^ijlSj ^j^l ,„ ^k. 3j,LLil 

tJJt Oj\2j (1670 LLJLj) ^Oj^^l^ 43 jl_ju Lj^SS 1 d n< 

4^U>U1 4j^jJ,| jjJaJI Sj£ t> Lj^Sj i^A c^VT 4*jj? tfjSt jVl ^U^, 

*cj — «£*J1 ^jj^jJ' &3 ^j^Ji (-..f->>LD U I jj i^j^t 4ojjL>. 

JM ^ 1670 f UJI a^aiil ^ j_& ^| j^pji 0 | ( ^ i uJa 3 
edij <Gf^ <;rn <jf Lb cSLp-j . Uoa Ujjj^jj ' <j_c 

^Lj^itU (^-JLlJl (JJJ^aJI ^J.* JJL^JVJ 4j^j ^ I J_jA tjj^ 

Uja^j L^J, <sr Jl| 4,L*LtJI ^_JI a^uUJL J*iU* 

^| Ijiii Lla tjub 4W 4__,!u2.U JL« V ^jJI 

.Michael White; Isaac Newton: the last Sorcerer c^lj JS^L» 4-iJJJL .«jai-Vl j^^Ait» 
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(minor fellowship) «Ijjuj-c >U/»)» v^*^ ^ 1 1667 ^UJI 
majer) « \ : - ^j }U»> ^uaJ LuUIj 'c^ 3 

4J c l3f ,1668 f UJI j r. ,..>Ut c> *J>^ ju^u (fellowship 

^IjjJ U^^CjLj^yi 4i3 Ju^ q\ UI ^|» :*Luai Ulv qL 

j! jf ^>«jJll ^ JiJL^JLt Uj^ Uui^ er ij'^'*' L >-J sla iAH^J 



t. r I t 



^1 ^ I & r* J^ifl^ ^11 jUi ^ jttJL* j-i^j 

.<u«L ijr ^i\ JiAj ^ l$j±* ^3 

J« <jKj • ^j-^ oiH^t J 4— «jLJI * 1669 ^ UJI ^ iilJ jj 

JilA >a i^UJI jlJU3 £4 o^jUS ^! vj>iJI j J^UUI 

.^aSLtJ! Ijla 1675 f UJI^^j^f^ c: ^b- (( t , ^ uu - ji,> 

cJ-t ^kjt* l^M3 0>^l t> ^j^-Jl lHJD' t^ 1 (*) 



234 



*U^V1 ^La jftUU c> *L*5tu» ^of Mua^^j.uaJt ^ 4jLo*|jJj 
.«ioLL-Vl ^. S" M . flj UU #^41 » U 1^1,1 Uj T ,„&3» JuVl ^jj 

*UL Uji* ^Ul „LatVI J_ 

* J^O^ (jt^J^I ^-dJi CjIjJjjJI Jl <i<U,J Juu jjLu <jf 

iaj>j ^Jj^mS ^liSluio <J^| <>a jjj^ ^ JlJI jiiJI Ijuk 

(jrijlj <j! g_itr>" trM j i 1675 f UJI (ya «4iJU*JI uflb^f ^JLc» <QJLuj ^ 4jjji 

j»lj^JL «uUul <> ^ju^^ <ya <u«sj (jLfiij jlaJI * a 

j»U)l <yi td^A jl£ *4jjjLjJI tfjlS^I jjjlaj 4juLL« <j£, jjj^ <US u^j-uajl 
SJL^uj^tfl^j^ljai 4^JL <_ uaUJUK ^tl ujLaf j5 1664 
J^l jJI (^Jl 4*iab 3j_ S ^^oll jjljj Sji^s ^ia^jj «L-uuiij j*UJI ^ 3 A;^ 

j jj & l l ^jLfl *Liafl Ij^aj L* jj! JlL*j <Lli jU 
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2UL-^j ^ ^ * 1679 f UJI JjVl ^1 jL_^ U* <jl J-^i5 

Ol 4^3^ CjjJu^ Jj1\) j\£s&\ 0JUb o^—^i ^L) ^ S *— ^ lP^tH 

j^JI ^ O^fc ^1) Juu <y^hH SjSuL CPjtH ^ tf^' ^ 

^ A,.^V\ ^J_J| oi^II dc—A^ti^ ^j—i-t ^1 — 

.2L£U1 2Luuu>JI jt liLJl ^»LJ^ jj^M 

jf ^ J*» Obi" 1 L>1 Cr^ UI <> ^ • 

^jVl j^l-j t^UI ^u-^Jt oli 24 ^ <d*£i s>Sb 

J>.j SjI^j ^ tiLijL>JI jb^l j^tb 4^1b Jjii^ L# 

^ j! 4 c^ 3 Cr^J Lp^W 

•l/M'*'VdJ J^*' ^Lr^ t* cr^^ ^ Cr^J 

jl_uJll j? ^bj iUUiJI ^ >a ^-iy tj - t^T ^ t* 
(jisl^l ^ ^^Ij ^Urtj <Lui! Oi^" g ^ - '"^^ 
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J^b IjLjuj oitij ^jJl ^ — (jt^L^jf jL oJ^a cn^iej ^ jl» 

^kiil «uAj IjL^s U^iL» iCr ^cu^ J^-t jlju ^ l^^i Jj 
ciJ^A jjj ,o3$J1 jj}>* L^b 4J^jljdl ud^J ^4 j£jj ^ISUI 

a^LoJLI ^m^- duplicate proportion «^h^-lh v - 1 " ^ U5b jj£j 
H t£>^ L?t *center Reciprocal ^JU ^ 

ju*1>£]| <j£J .3ULU.JJ1 «oa jjJI l * Z, * *uu£ i *\< : jt Lio ^ 

*h^J Ulu) j-^j ^ 1680 f UJI ^ «uLmaI jLJI jJI J^UJI 

. 1684 f UI <> <uL 3> j^ Jl^u, j*. 4jU.yL i>U jl* 4it ^ 
( V-U^» ^U») « ISLuUSU U^JLbjj, ..4jLISj jj^u 

a^itijf as^t uh'^j ^^-J^t &*j>tfi ui*ti 

4jI^J jjj^^ dUj <_^t p3 ,,,<.0I ^upJI <ui» (1684 
Philosophiae Naturalis» 1687 ^ LJI ol jd*_* «JdjJU ^^rtUI 

. 4j<j>Ut l 5n,„l^t t cjUc^LjJ <j^JlJ^\ ^jLJL! «principia Mathematica 

j Lu ^ ujI^JI j <^mj ^Jj . Ul«JJ ^Uh^II (JJuj! <L3 u <„jf 

IjUi ,>J <j|jST j t l^j^ t 3j^_iai <Jua| ^ J^lSiJtj J^>L£UI ...1 ^.jy jl«3 

.J**JI 4jJ*£fj il LSIlni o ^juIaJI ^j^Vl ,41* Jajuo ^h>! «uli .Ijuk J*i(jli<jH* 
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oj^iu cju^j aaeji a^pJi (jrui^j **oL*u 4;r uiS^Ji ^upit 

^ c^' l^u^ JIJj Vj J* Js£P i iujS <^l£ 

4JL J*jJt JL^V **j>Ut S jl^Jtl 4_J (J oij • * j^U S^-u^J 

. dJ JJ* ^ j U^o 2jLfu| (^t ^ 

<jroJI (jru o^JGj ^jU" ^Jl^ ^Jj jl Jj£ ^jj nij^l 4— «J 

^ jd j^t bt^lj ! ju ,jSJ . fdLJI 4^ j J^' J 

2LJL J^ju ^1 uJLtj-aSfl 4 j i .Vi ljjlu£.lj.^jli ( >«(j>.j3 c? JI 4^Lv 

(—ijLoJtJ Jjwu V j] t^pj-u j» L I jj^i 3 4.umK!I 2L£,L_u< j^JuuJj .4JL>>I j 

jjr^J U>JU£. L^LL ^ ^itJ SL u-A ^. ^ji^-i Jj^Ia (>1 Jj .C^^JI JjJ^lJ 

238 



Val *6>-^ — uArull g_$ia <j__«Ta J — jj ...u 
*<Jsa_u L»JL3 l£Jj — scjJI iCJjLatlll Jjj^k ,j d ^^ajL^Jl 

. (-JjLtiJLi Lljjijj La (LkJLiJLso 

^ci*JI Lfct9 ^i-i ^1 4]aad]1 -iJLstJ ULt^ IjmCi ^1 jjJuns J_ Lu 

^u<L>. JSLiIiJ ^Ludj) 4jLoJKj £Lo t^<^f 4jj ij .dJLwj (jJ^J ' ' * 

o-* (jjl — uJI ^ jLuaj *ULl!I (jl^ U t^jljjil jjL*j ^rtj ^yic j * 
<>» L^(> J^o^ Vj.<L_^.LuiVl jl^I^UI ^L_^j)/ diJj£j ( jL*j| ^ 

t(-5j — uiLill (jJaJ j_^>- IjLA ^ .«LujSj^j» t il"< jJlLla i4jSJLll 

tjjSU S^ail oVL^II <Lui — lm\ La (jAaj 4.3 jjw Jjjia (jic 
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iUJI i\ : > ±\) UU jjli ot 6^ cAfcH 1 1687 f UJI j—U 

La>. .Jj^L ,'v \ a ,.,UU ^dllj JL3J fUJt Ijuk Sjlgj <^J_JUjVlj 
JLu i j^iiC ^jaliJ! ^-dJI (J^luus (Opticks) «CjLjj i^titl» 4jLj£ j iU/i j — lu 
Lt^lS (j! ^ 6 j .Vt jlSLaV t ^ oLj dJ >A oLa j t Lr — Ij oUjf <«jJl9 J_4X. 
^ 4j1 luIjJ ^ Lu» ft7 - i ^ «CLl^Ij fUljJI jl 4-ik. J-jUlU i^^a 4J 

j*L«JI £-LLa-« ^ l j 4 JjV 4_» — uiL^aJI ^Ij-c^Vl iaALfl jj^J <jJfcU J — Siul 

^JuClM guuoij t 4j JtJ {j\ — J {jA « LjjSLj^J » t_jb£ (jf J — *J (1687 

.1685 r UJ! ^ Lili. jkj*ft Jyj .^U^i 

. *L*ft I J£ J* <d£j ^ 1687 *UJi J^Lsj !x» t <u£*J s jj^ 2J jl> juuj 

I jitu Ujjj) c^-^h 4_J£ ^ Lj— «^j o^l o! ±-**3 

dLiJb jua jl uf L L? £LJ jjI^ ^ Jli 4 u,^Ai U Jl — <ubwl ^ 

<Jja (Jl>.( jj ^Jujh^j^ ^ dl^jjt^l! * ju>! 4j^jUJ.I JLs-! «(^jbjVl 

41» <l < » f-^uu j^liful ^jJI tSj-^r!- <jr^^' Jjill ^(jjl^ «Ujjij jrU 

4^j3j (jjVt jJjUu jui*) ^iljj! f LJj 1689 jik» ^ 41*^ J»j 1688 

<y> ^jJI . jjaJ 4«L>JI U j 'l.n jT J* bir^ <>» 

jJuU^ fil^Vlj.Lullaj^J UaL^j^Ajl^a^oijJ^'ijr 1 ! L* 1 ^ (ij^J fMj (J^J (*) 
<ixiSj ^JjllJI c£ij -OiH^O^ Sr^V 3 c r J ^i>*^ t»Jl Ij^- o^i oli aJLt 
j^Jc M 1 ■■-■'t JL>>j) Ulu. L» i j} aj^i:» LiJjS (>a Jjiifl! ^jjv I4J Sjffcil SjjjJI «jIjcj .Oi^J- 3 ^' 
^ <Llu,LuJ| 2^211 ol>fi' ii^ r 1 -r -w j L$j! (3_uu^jJI jj-jj (jjllj) «SjjjJt» oj-w 3-**iia .^Uli 
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cf-sT o' 1690 jkUil ^ILa <ya Jk <*j 

<jjjjj (jJ — ui^j Lk.Ua < Sj^J\ <j3 4^jI <iX! j jJlU SLp. J I jua 

Jua » 1 joj'^ Jl ^ «GLjiIjJ <jLua>.t ^ 4 uj,lrj ^^Ij .^JLJ^jju^ F L*. . „ Vh 
! jL^jl ^Lju Ijb i ( JlA £_a i<b1 jJLu . jjLJI <j^t CjIjm^mo ^LLla 

t>c iJ*«JI J$ cjIj>; ,m4J 4* j j ... 1693 ^L*JI Jj1*j 

(^yCJLl I j_uiJa-u< (jja t_jLi oLj-waLlj ^JLc t£JJ 4_Llj tljl ji<<« £j^Lj O J*,fll 4JLjjj 
(iHi^ ^y A iLU (j f -UUJ i(jjjLa ^jjjLj j-iil^-S J-> JJjl^ (jjiVaSLu 

1696 j*UJI ^jsj . J7 JLj^jlaj^ <iJ>JiJ U Jjj — <-« JJ-S l-iLv tSEstjj 

^Lujjaj) . j^SjJI lLLco] 4_i£mi jIjJI < jjijjj «LLtlij 4l' , Mjajtjt A" 4_tic (jls 

<-4>^j 1661 ^Ult ^ ^ju^j^ ^ (JjI — ^ v-JLk 
.jUait <j>> ^j^Ji o^lj .(1698 ^UJI 1695 f LJI 

(jrUji j« — 9 J 4rtjUa.Il JailJI l*J tju jljj (jjijjjpl <__< j j" « j j 

. fjjl <j^a ^ — io jJu 4 AjtVg 1_AjLlI£.Li I — fct| jfc;ti ( ^__SLaj^ .Jt ) 

Jj i^i^lt ^«rtia 4jI ^yic jii^ia ^ — o J^abu jl jJ! ^jui-uj ^jl IjJij (j— 

^uajJ (jJiiH ^ — uajjiJI (illju ^-IjI JiAa i4LUj Jj*£. (jjj 4 Ji.j ^ lc 

1 1 1 Ul A — lu\^jm^\ 4j^J — <jAj t .< <^?U (jJJJJ ^jjj .Sj^JI j^Lt^a ^yic 4j Ju 
JLus 4^ajLi3 CiUIjjvI lil — sejt j t 4LjjtJ| tiJ — ut SjLcV ^icus tljjvl JLlIu ^^.Jl 
4jj2aJI l^jI^j) 4-cj%.jJI (-fljju V (jy lJI 3j ijiUIj 4j ^^JLj < h'<-i~~ (j^jj^J,! 

^jjjLdJ! jjt tj loUjt ^^Lillj |<iSL>JI jjfc (jjaoj ^j-t^lj '(JJ «UI ^jjb 3„*Ll 

SjJLl oJLAj i 4 uAia oJjjj Ct4>*J ' 1699 ^Uil ^ (j-ujj jJI (^JJJ .(4jjU- 

(jr^i -»3^1 tii—oi jlj <_v«aJj t_^Li (jjr^hi Jii^ L> 4 -*" <a cr^ 1 C^J^' 

4A*-ij . «il^u jb ^ I L».L»j ^j-ij t 3^ v j .4-3j^1JI ojLgj ^^ajjjJI 



1701 ^UJI jUj^t J^(>^i .(^LiJU J^l uiLJj 
t (1694 ^xUJI ^ 4JL3 cu-j^jjj) ^licJI ^LJ« Lajui^. 1702 

SJLalMI SjuVl j*LjJoJ Lili- (j^j — *Jt jlcJjJj .(jUjJI JjfcJ jljj jJ — 

^jjSI j o" 1 11 1 ^ jJI l^o^'w #.\JjT ^yflj jji/jjJt L^jJyi Jj^ Cxjl^j 1(j:r jtiJI (jjuim^J 

1705 ^LtJI 4jtl Vn^l 4-Laj>J1 jiljjf j . (jji^LijJL^j Sjjij SjjtlLa LaLc j-A^. 

. Lfcjujtj cr JLi j^p-UJI ^jiiJI Ijuk £j* mij (j! 

^Ijj>-J «b! 4JLuL>J! (j SJj . JjJLLJI di <-u ^ 4JL*£. (JjLLs <U 3 j — jL>- 

. 1705 f UJI cjLU^I 

(J&jju j 1 1 703 (j-ujL* (-dj^b (^JJJ - 4J 3 ,n,jtr>r 4l^j_a j^T >— 3jh^ (j I J — *J 

a$ <-u I jJI tiJa-A (j t aIjL» 4jJt*i>Jl £^ I Jljju (jr dJ_J *J — J ju (j — jjjU jjl 

4\*tk'*\\ 1 <^uj ^j-ij (—ciblu I j . L^l^ J (_«»-Lui» JljjV l^nl^- LlC j^aa^a 

^ (Opticks) «ol^-uauJI» (-jbS' jjLt^aj .<( — uiij ^.LmJI jj^^j-^^j ^ 4jSHI 
(jyic JjjualiuJL <U»L»!LaIj jllutil djJi st_) 4_ul^j>J( ^jj^jj jl-llj * 1704 ^.1 — «iJl 

t 1710 ^LJI ^ *JL»JLC CjL*^fl jUol L? JL lifj .(jruJLUI (jjjJLJI ^JL« 

SLLuiaJI 3 tx-X 1 1 ^LAj^c. S_iK lUL-bj! {j£l \ Juju J Lalu V I ^1 4>-L>JI L4I1J ^ 
JLZuVI J jSs f>\ — ifuJ^C. 5jK 1 Ijjlj (J I j^jJlj jJJ^ . JjjJa ^j^jj JL_La 
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<L*4ll dj-i> ( _ r Lc t^ljaiyf (jyijjj iCjjj^ 6i>^ e^i f^Al*^ o- 4 U^*' fj^j 

ii*J>. (jjo (^^jjIjjjiJ t _ r L: J JjJJ (_^<a* — uJl Jjfcj '(jJ^JJ (Jseuuij j-jj-o 
L^jJLc jjinJI <>juj fJj OJLai ^pJI Sjlo-jJI 3jjx<aJI ^^£11 .Jj^oLalll j Jplj&jJI 

,^jjllJ| ^ <-d^jfc 4xj3J JJL3 ^ t>^*^' <UjLs" ^ JL>J| (jjfc^j jyiw J 3 

V} « j^Ui ^yj} JUJL^JI £^1^ q\ fUJt^l i^jJlj i3 j<\U 

(jr-^u) Lr^ 4_JjJ— (jJJJ-t Cci- 1 4uul (j^jjLi (jj^jL^ cJjjj 

itluj — ui LiLk i 1679 ^LJI ^ Sjsjljja L^jf i_3jjuj 
*-*Lua!ilj. jy: ^43^1 i£jLj 1693 ^LfcJ t ^ c^i^i (3^^ *^>^JJ c?-^' 

dl^Jt L^jujI ^IjLv CjJI — uj) ^yjj 3jl (jf JL>*j V (jJsjj .4juIj 

UUUI 4it 

jlaj ^ cjLluuj^/! JSIjt ^ia U% J703 ^UJ! ^ ^Sj^* JjV 

i<Jj^Jl£ ^JLu j — aj t j injit L^tfl t^J-djt (J-u^UJLa CjjSj . 4 Ujj 

.Conrad von uffenbach, in Lx>ndon in 1710 (#) 
. 1710 jJ-^ ty* i^Li^I 
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1*11 fejU 



JjS) Ly iij jl^t <Ui> 300 4.»-yn (^>u-u JuL. CjI j CjI Ju-uj L$J ^^Lil fUJI 1 J-A 

4iLUI j J jLuJI ^» Ioa J£ (tjAj ^C&j <«PIj ^ f^J 

^ (j^LLJU 3Lflj Juu 2Lu-o$JI jMcl Ju^ Sj-aLc. 4*^j SjLaJI jLlL>I jlM 

U jl£ jAj ..ijjdJl jjj-u jJuC tJL u . o>U ^jj Lajxa>. i 1715 

jj^atjj lU u i n.n^L» Ijuk 'sAjjUJLI <>> >Kf >* 

* f Ijj 1727 ^jU 28 ^ j-**J1 y-* a_^UJI 4^1 

^Lj! j>o 4^Uj ^jL-tfL L^uSI n^Jji^l lJJ! 30 ^ ju>j L 
<yi 2 j±£ Sj^j ^ c^** • ^ 4_u^' *^d>^ ^jL-^j 

^JU 4tjjV.ll ^ 0^ 4-*LJisJlj) j — o>2il J-U^» «Uu^jJ» 

Jj! LSo^ L» ftj *Lijt J. .«LX^»» jUSy o^L^ 

* * * 

jj* oii >JI ot j»'^ "^ L - 1 i , t>* W 8 tj^ 1 ^ tP* 6^ ^ * iL - Ji £7^ «(1727-1714) 
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1*» fejU 



.^tj.Utt ^I^j jjLiJI .,L>.Vl <JU 

(j^l fl^l 4-dLUI ^ ISI jJ^—^l JSfj 4^ L^t *L^SJI 
^jJI JU^IJ ^3^1 J^Ij ^ *K t jla J4e 'J — 0^ 

^J^u JUT. 4-}jjL*U crjjSJI e , " . <f! t J-iJ>UI (i 1 *^ ^ur— ^ 

(4*3! fJLi ^ <diol <>> Jj! jl^j! .u^ 1 ' 0^.3 * l£ 
jl£ <M t L_iS <>a jjfcj .(jl—^jJI jjo^. j— <>» Ji^ ^ L -^) 

^J^A Jla <>* (j-uU '."^ ^ Cr^- (i*^ ^ 

c^o 4j£W 2L_u^>JIc^Ij 1686 jjU .oJtluI 5_**^JI 

. L^jL,,,^ ^^Lij L^uLi >^ cr^- (o"^* Jd**-*- 3 4 — "*^J 

jiail <><» j^-lj o' ^f**?^' ^ — ^ ^ — 6^ 

3 j^Lut.a j-t£ cJli 2u*^>J! AjJLj j! ^IjjLIj -o 3 ^ La^J 

Lglu|j_wJ j! ^ ( (1^J \ , u nj 0^ j'^^ 0^ cAfcH 
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Ijuk l£-^J <( 1 743 ^{jtl\ c? fl 4_JL^j>Jt Ij^. 5-lL^1 «lLJljI 4JLa <_uj Cujj 

— uij 1686 j»L*JI <J7 5 (jrll-A q\ (j^lz* Jjj^* C?^ ^ J* i^tl £-ii»J — 1] 

50 

^j"^-^ (jr^ S Jlj-v. ljUj t d « Lj-tj5Llj^j)) (3^ 3 * CJ^- (^L^-I tla^Jl ^ < 

a 4jI (jja ^c. jJI (^yi^) «LiJLa ujVI ^jjIj» <__)b£ (^JJ <Lj i n <tb jJLsJl 

. < il"t!Ctl CLii a i i.a ^yA \ • jp-A LstJj 

CjI j 4_ijjLjj_uJI j^Lj ^j-dJ (jl t^jj^JJ ^jjjS^ <_ T ic i^Lk I <jlj ^«J*J 

4jI jJLljj *j-l1±C. j_i1_luJ1 <jjJDl <LiL$j ^3 ^^jjlII <13^Li- r*ii <i i 4-LuaJI 

: t ■ ^ » a (Jl^ CjIj 4jI (j,^- 4-mLi.tjJI (j-il LsLj-i \Jijiyj&£j\£ 

4JL* Jju*o ^1 2Lt^nXI ^ j n<tl ^1 ^{jt, J^uajjj 4 4_JllII 4 LLUI 

. ^.„Vl 4JI ^jJI JjjtUI ^Aj) f .J 4004 4^ 

djjjLsej JjLoJI t^tjJi Jj^j .((^jVl 4j1juJI ^1 IjjU. di t 

jjju Joj dJJi (jrij jjjll ^JuUI <_jL_^JI ^ SjjtjJI dllj J!U 4 n jl^ 
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jbjj 4l>»aJU LjJlC La Lajj <Gf Lua^lij ij_se_JI 4j%.^La JjLso 
Jjt-djJj <3 — cujLJI (jjj >>■ o-^^ 0 t>» jU^N 4 "i\t\->. La 2L*_uj .ll j LL 

eJLc 4Jj^a» 4jajuu3 r, \ aJl dlta ^ Cr i« ; j ^jl^ Ijuk ^ p c jl\ 

>>T ^[ o&a 4jLuJ*\jil\ ^Lp <jt titjj 2Lui»jVl 3j,,MUI;;tL LaUial 

t^j->J1 Jai-ciaJl IjJaj ^^lll CiIj-JlJJI LiAjt <j-«j-Jj - d^-^Lall 3jll^ 4 L-uuj 

t4 j 4 < t ^JLl ^Lj>JIj 5jjL?dI1 ^l^J! ^ liatj 1686 ^LJI ^ j <Sijj ^UP'j 

(jJU^l (J>-j 4jI Ltful .<baj>JI jLuajMi SlajLi. Jjl 2LJ jjJI 

(jjj^u ^ (4__ji Sj^jtJi (jjj ,mi 3 c_jjUj; (jj^v! 

J-t-£SJ Jjjftit (ji^. jJe_JI ^ ^ J-4J-IL ijL^Uil £_4-<-u Uj9 itfjjialajj ^L2> ^ jJt 
<— ll < iOiI (jrUiLlI! Llil£j_iij «Lili. 'i*»' I j ^1*» IojjLjuI (JJ^IlJ t j . H CjLlSj jj^, 

<jt Jju ((jj—SJI oLat^ — <j,j Jjf 1691 f\ — *]| juj u, 

JLloj CjLlLui (j I lJi — ^jtisjj LbtJ j ilu La J 'r (jLajJI JjJlsbj ^ >-l jj 

JoLSj ^ Lajlu^j ^yllij t^j.iflMiTI JjULo 3j-AjJ1 t_«^jSL! 2UII jjJI Z jjIjJI 
j^jJLi ^ajN. .^j^JI ^1 4^1__cJLt ^LiiJ SL^JI Lljjj «±.JCaH 2uIa" 

Lis Ujloi ,1716 ^ r UI 3j^i jLij . L^, j^l 

,1769^ 1761 ^Li^pl^j \jjt ja jrjJUlI crpj^JI 

.1716j 1691 o^»l»ji La-1^ ajjU ^U2j su». ^ ^tjj^j 
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<jjj -5 AjUjtt JjL-AJ (jtJLa jkJLdJj .^jVW)-^ <jA <_u — uii 

4_jLaf JSLj (Jj-fljj *cAfcH (3^*^-°! l^JJ-*^>^- 4_seJLuai, 4JLJL>J1 (jib 



S ^aJ'l (^>^>> ^f^>- 

LoJu£. sjj A ■ Xt 4jusL>. 4_lJ| j TTi rtl La ^yifi. 1 — tl JJ I j — lLJj* J^J 

<j_a 2LiiHifcA JL>»lj (j-* La l — lu^-I (j T 4<ijrt-w 3^_l>JLj — o/ 



.<_aU.>>t Sjlj uj J .ibu Lu Ula J^M ^c^Jl ^ ^Lvj 4 — £U-4 

j-lj^ JS^I ^ ^UjJI Lfr-^i <>J c* 

iUr ±Ai fr^Uo Cili 3 ua£ (jyitl Jjjuaj»Jl 4_uu ^yji^S Oil — f MLJ 4 — aj>UI 

A L 'tt| a»Ua ATta^jua ^4^. *LLj 4j (jrUJj - Ijpl^ L^i «Iujcj <-ufc jJlj 



Jlw l < ^(jl ( j^>t>ialg-aj.ZL^^Jt(^ < i ,, (< ^8 134.500/1 ,^t i 

2433 (j-a (^jlbtj — ui 4xc9^JI J^ls <j_a 4jLa ( _ y lc JL>! j ^«-U , tf 
jdb ^yikll u .>>rtti A\tn\\ 

I j-uf> J£t t^CLaUtib ^yk. tf«£jJ1 Ijuk j| i \jJt> *-A t L^j£. 4jL^ ^yilaLJI 

ji) 1691 ^LlII^ jls^Vl *:u> ^u^j^ij.oljjdJ^^i jjuJI^ 

c>^>>Ul <L_1*Jj t 4jSLUI 4. lw J1 ^^-3 ^jj J-wj ^Aj <jj Hjl^o 

r LilJ 3LJ! cr-ti C 1 1693 C 1 * 31 'H 1 u^t i 
aLwjj ^ LsJI» <u>t <yi 4_Jj «bjLflhj.^U oi J*Sj M 'fUJ! Ijuk <>« jAli 

4*$-U dJ^I I imm^ rit'n^t «<ilil» ^uluLj i-fljjjtll ^lll jj-a S^-jJLu» 4JLl1<jj 

^Ijj! f LJj J^i^t o^jJL^a*) 1694 Jj^I ^ Jj^l Js> c^lj 
*Uj£ 52 UJjlsj (Paramore) «j^aljU» L^lthnnM elAJsjjuj 
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oLteJLLaj-aiL Jlil j! . llL 89 L^H^vj (CjLussjj — uij 9 ^ouall 

.(pJUJl J^>- 2LL>-j J^l IjIjlj l£ j£°> ^jLi^j) ^HLiilioV! <Ut-+\ 1 cj>L>. 
j^JJl — — iil U- 4 «p*' JPPi^ 0° 

JJLj JaL>JI (j lm>- ryi ^La* Ijuk JaJj 

,n<»tt ^jupJI f u """ ' N ^fr TAiM ^b'^ er^ 

jukj—i 4:tj 0 ljai IIla Jla 4j 1687 ^l_*Jl ^ jubj-^j^jJl 
fdj.JU— 76jt 75 ai— lic.l^^ju.^ JiVl^cil^*^^ 
jui^^U ^Lu&t V m,H «>Jj «etil jbT ^UI* 
\ g .i^ ^LL^L ~ t ■ "j £>Jj 1682 ^j-c 

' ^ ; £>U-«JLj <UlLS| (jJ^u JjU*j iSpAJI tilJj ^ J-p — ijiJa 

3>U.SU CiL£$L- jUlj .«^ijLLJI 4^JLuj Ljj-Sj j^j>» 

„juj ^ jb Siirt .«tl ot 1696 ^UJI J& I jjj 

^U^^JL-^j JjU ,,&\ Sjl jj c^SIj jejj 19 ii-Sj^iVl 

4JLjrt mil j^j fuj tjjjlJjLua ^ llt-i ^ — <-*J JJU jj^J . jLstJ^U (jj^Lv 
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(j nU t n f l (j rt i - u ll <_>d>>- 

jIjJI (j^j * jL^-b 

CjLLm^J L5Lj ^Lk Or^J i4U*]| £Aj^>1 Lj ^£. q\£ iJ^iHI dJ 

dJL>j (j-JLa U^4i t^Jj^Ui 43JLA I j — & j! bcual j IjUj , jJj ulA ^ jl jJI 

JU£I (jrp- t^I 1^98 f UJI 4:! ^ ^ .>U^ >L-*c 

4 Mrt i Ci>i <<r» fj otj (Jj i4 t l^L!u£Lu/VI ^LvjJLI ( _ jr g.j,i^J) (Jj/LvjkJI jHij |«J 

^LJj ^£111 J^Jfiu^SU <»jb ...< jUjV! l*1Aj ^ <j^t 

VjJ — ui4 ^JLa (J^J •Jjk — ljjVI SjLtJ (jja JJLCJ jJ^Lj 3)^»s-<»j t(±JlUI 

(jjo JS! 4jjj <jpfcj) i J — jt^J l — <Ji_iJj 4JLluu jJj .31>.jJI >A l <iS 

i— ubi <JC_Lq <JLi uill S^LiS 4Jj i (J7 5LUI Jjia (3j uiLlA 

<t__ uuLJI ( _ 7 JLc jrjJjoLiJI ^jja jLp>.jj| ^jn-V — AJ! jJliuj <_ aiK o^jI^ 

^,213 15 . (#) 2LjjIjV! pjj AU 4^ ^A 4Jjj .„a 

I ji^ itilJj J$ Vj) >Lil£ UU j1.Tr ,« ^1 AL». jiJ 4aWx£ ^Ijt 

4_*-»j^ 4J CjL^j iSj-lLUt (Jj% <(2LJIjj-a^Vl ^1 udJju 2^,, „a <. ,"<f <j| ^1 

^ ■ -H pLu CjLi22j «LtJiljjJ IjJli^uV SjLjj 

(J^>- Ct-u ^5 ni.uj . JijjjaluJ t _ 7 ^ (j.^ ljJI dl_Li ^_p3^>. ^3 4 i «rt h «ittl 

«.IjulII JjUjj . 4-AjUoJI 4j^L^>. < tfjuaJu ^jJI £y 1 

4 — uuLJI (J^S jJLlii! jJ>-J (_>ujJ 4j! (Jr JuLl Lu inf £-A inti (J^aII 0L1I0L4J J^-'jf tjj£ j 
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J^p-j Juuj .4^1^ jI j-l-u! luL> 4juj — ^ JJ ^ ^LUI ur^J 

^^L-^l 4^ 300 j%\ £*Jj 4JjjJI <j*Lbj t-JUo (L> -j-laJ 

^UU (JlJI£j ' '« JjUj U jjbj <o-utl — us! t^oJI jUaJl < ?i jT I^j 
v tS 1698 ^jtf! 20 ^ oIju ^uU-jJI <iii3 ^ E ti»uj 

* 1 699 f UJI ^u, t> cilJ v^^l <Jl o^aM ^ ^oJI 

Lj^w 52 2bwj_i <LL>.jJI jijiki ^jJLl 3 h.hU IJuU Jj-aj CjLjW. 

jUj }LKa jLlj.(4 nj^tt i^J>^^ ^L^JI c-3j_UJI ^ j)" m. a J^aJ 

. f 1700 ^„U.nr? 27 ^ ja^\ 

^U! t>j .^jS^JI cML j! JjU <t .VL 4^Uc 2^ (J «Lila t 4_}Clil 

4^^: j3_^JljjJll oi^3>4— ^IjjJ^ljLS nn ,„t t v-£j<1701 

jJLx; U JL*. t >T JU^I JjJ^ >^ <jK ( 4_^i^»yi 
4^i j-iJI ^iljJLl ^1 4JL^I y I CUl ><wil djj^ je—ui» CjLtLui jL^i >AJ 

4^c ^ i .„„itt ^1 .^i^JI ^ Jt>iV c^l^j * 1702 
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u^i^J cjLJUaj f\l i L4J U*SU ^j-U 2UL>.jj t *U. ^Jl d ju* J^U> <jf 

oUj^. JjUa ^ualjl* ^L* ^ 1704 f UJI ^Lu ^ J^j) ijuj— 
<(4jj^J| CjUjJJI <>* jJLll Cy 2l3j <2L9Ju UI ^1 3jJ^_-^ ^i. 

J^XI ciLUI 3o5U ^ ^ ^ lili aUjJI *l jlAJI JjLJjj 

<_U jU,» 3 J AJU L-CU 

oT u^il <jj „„tidtl jts_^f <jt*U J*j <jt 

UjJ*. i 1710 r UJI ^ JiVl JLi Jul^ SjLuu ^ ,„<? ^ 
a^ai^l 4jjb_^I (^-^ ^ .^U jj^j . I j2& j±fc (/\ juuj 

jj> ^ Jjj^JI 4_-ulSUj <> UU! (juiSj jJaj) ^ L_c juuj 1 1704 ^LaJI 

«CjUjUI dllfl flc^^a» j^j .(.h'. a^jJI ^UjJuUI <>« 

JUj (^jJI JaaJI jjfc I jl— aj .(A Synopsis of the Astronomy of Comets) 

<J\ -W cij_ui 1682 f UJI i_Ajba (jtj ^ LlHj .^JUJI 4j * j^jj U J^f 

^ajUU Lkii^U Jlajil758 f UJI ^«owOtnl^ UpJI (JJ ^JI 

I J^lj Johj Ijjfc^ j^jJI JLl ^ ( 1705 ^ UJI JUu <U*J| JL^a 

^ jJI gj^l «isjc LilJ j .^Vl 43ljUij j£T ^J^JI 

.fj^iJi ^t>a <Uoijj jjfcj vf iZjj* jjV U— 1 <u ^'.^ 

^jJI ^JLij 4 ^JjVl 4^1 ,*X-, f< ,V| fjL-j ^JU 
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JjIjljjJI ^ aj^JLI tu £UI (jiili^ j^>j^ L^-f <>* <>^! ^Ul 

jJLa^j_uj 4] j^jlj ^LiJl uI'.h inti j! U^-lj Jjut^ — <i^l LiUc 

C-umiJ (JlSjj Ijuk (j£J .^^tUl ^Ij^s *Jlu3J ojj^. JjJ^- ^1* £JU — "^J 

1^1 1710 f UJI j! 4^JLI ^jJu^b 4 4^JL! 4j*L-uJ\ 0^ *1 ^ 
^JLt* 2La^aj J^jlU <jSHI 4-.jfq7.tl <>» p-A> (>>J CAfcH c£ - J*" * 

s >a!>m oUjim j^^jinMi juw*>u ijUsw ^jul* * j-jj ^P'j 

jj 4j ui JjJt^- ^ 4jjJ — u gjUj (>» 4jjJ La ^JJ^JJ Lr 1 *" ^ ^ 

jjaljf 4u±>jlxA JLu. ,,.a^la £— «JJ <j£L) t UJo /**^ J£ 4jL^ ££)l3 

OjI£j £^ ^jjj ^ nj^'-.l l&i*!» jb— ^ J-»— »i .4^UI 

1 1712 jkUJl ^ lJiji-oJ» Ji*m iaM^ (>a Jjl jjJj-s 

i 1725 j»UJI ^ 2Lfljjj»j 4 n A_> 4 't t n't CjjJu-o !ij uliLljUIl aJJb C ^J j 

<j$-~"} - ' 43 La^ Juu <lLajl Lfcj_uii cJjjj t JLjltJta^Lfl jj>-L j! JSLjiJ La^sI 

liA ^ 3jjL^JI c-uSJI J^t 4^>J! ^ ^^uj .^jUmJI f> *iJ ^UsJi 

^ Ji*J! L?>^»l JA)^ ^r*H >**^ ^ (j-a— i*a^l 

< „ aMa ^> J^tJI Jj^Jo cijj 1 JJi ^ LU" . , „ t ^ U ^1 

JlIc (*^tiJI J-^l >« 4UjLLa ^^Jl Jua£. (>sj *5^LJI oLcj^a^il ji— 

^1 J&*>- «Ui 5 ^» L^Li^t fi&LuLS*! Ortia^' CJ^^' cK"^ ^ (*) 

4^ ^jJlj j^liJI >!jLi: <uLa! jl^^JII <±^>. » jul^Mi JkLp lAA^jjf**) 
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<*~) Arcturus «^^j» («Jl 0 t udJj Jll, .(Jj^VI 

4-**^ U-* 1 ^ 1 U>^' <jt* LTSLm» JUfc^L (4jJLaL1a J^j jlaLui 

<>■ 1 *(3>JI jJI <_>*j£ <>» ^J-> LH J-* 51 ' f**^* ' " "'r* 

<»j*iH 0.1* ^ sjLp.y i 4*_oji j .jj^yi ^ jji 

j-p-Vl jUxoXI Iju4> Jlaj^ .^jmj^jLjlA Jjja gl«,,Jl jj^ LpU C^jjJ 

5^i> Uai. oSjj ^Li*j j-«iL^j JJj Jj! - ^j^LJI cdiai 3 ji3 ^ 
<>j cdl^ <>« MJ£ j^T iiliSj a^JUj aij^ B^Ju^ ^^aJI <jf 

LJajt^A L> a*jj \ fl.htj 3 m " *J ^ iJjJtij f>3*J! jl ^ ^ 

O L$j?j iUc 4jh~*ja CjliL^ ^ f*>*JI (j I JJj> 

1«Lu*j U- r*£U cjUI_^ Lfijuuj l^jTj ^j^i f>*J1 

^1 jUa^VI «>• ju V jl^j - ^ JftUi L^tSj LJ j . t 
LLuj SI^sUJI oteL-cJtl 3j^ JjV >£L* J^i 3; - 

. UJI j*^feJI <-j>M ctJJj 

^ CrO-Jlj ^ ^lU Ulj ,1719 f LlI! j_u_^}U ^ip 

^t^j^U^aj) 4^1X1 4liui juuj.(1720 X ; a9^l 
Ul^iil (jf olj^Vlj 3j^vVl ^.l^ .iim,,^ ai«j| ^.t^-, ,(3^1 
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i (JjaJ I «Lptj <—d uaj <J.iLu (j!sLjuj j^i^. J m *w jj t^jwj-Vj i»!! ^, ( j r 3 

«Lu^i AjL^ij < 1736 r l*J! 

J-l3 La ^jj JllojJI J — t^lj Judja tSjJLill ^jjfc Jla>- 4 la.\jacj 

3 t^LkJt Juu 4_uJU 4odljj * 1742 jjLj 14 ^ JJ'A 5 ! C^^J 

j^l Ltf Jaj^l tijU— uJI ^^jJI 2LuH!l Sj-JJ t^L* Lu 

I jla i 1758 j>LJ,1 juc. 4JUI ^ Jj^ 4_uIj jlajjIj tCr ILa> j^^M-ub 

t Jj^Ij I JLA Jj-*JJ i 1759 Jjjjt 13 ^^fl CjJJu>- <jy ItJ( J «(j-tfaa-JaJI <J S U^'i 
L^uojJl iJ ^l\ iSLulSLJLl (jrutjij 4_ujL>Jt ^c. (jJoaj 4jjJaj 4_L3ljbual Lulj 

j-Aj jjj^jj jL>j] jLga^b LuL^j tjtj jaj (J!l<u LqJ!l4 *« Lu^SLjjjj» 4jL^ ( _ 7 a 

Lfl^i,i<> JLUOJ ^Uli.u ij (<jLuj 160 Juu ^ ' " ■»*' JIjjLtl ^^yli. £jjLSCJ ' «J La 

<LaLdl 3 juhiTI 4jjJij Sj^l i ^jL^j jlj^i ^jj-^aJ ^jj^-jJ (jawi uJj JjqI£ 

^ULisW-jij 1769j 1761 cr^UJ! 

<y9 4 U -a- a ( jru — u (jja £ya 3j-AjJI w-^aSJ ^jVl j^ijlII 3j — 51 J 

J^j^ >sti ^ t_u>3 *>^>y^ ui^* 153 ^jU-j 1^1 

^JL^ j»JL9 I JiSLaj . jJLsjJL^ ^j^iLa 149.6 0j Ju9j <±j j Jl>. ^Lj^ J 

JL>>Ij Juu j1 (LaLc ^jjj '^'^ J i in 4jL^j Juu 4jLaL^u| |cJa£.| j^>-T 

cdlaJI flc £j u±A 4J ^jvLdja J^Ii Jjl (^L)^ O- 4 baLl (j^Jt cuJj 

t^J^Ljja ^tJjLj ^jwa 4J lu 1 13 Juuj i4_uji^JI ^jJtiJI ^l^ja lJijlaj ^ /^1 A 

tjUlj jl5JL!j (jLcjJI ^jJL Su^l^JI 4 ot^ttl ciLij ^yic jjbj ^cJUJI ^ 
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1*11 6; jU 



. *Ll>-V1 ^Lc oL__l_* _jru £j---lt SLij Jj-udl (C^-d 

^J^Vl 4_u___fc__iit Jjxj (_$jJI i(jJjj I _* yij Ijjj <jt ^-ij 3jL_i_VLj jjJL». 
<(jjjjj|j jJjLfuJ Jl3- «ul^j^- ^L^afl i4___>l_>JI 4j(jJ_3 Jx>i<aj jjln'ill 4jl__3 c _3 

£j — luX\ Lul Jlu . <Un'°l ot jJ u> ^jjL) ^jjj-u CjLo (j I Juuj (<__£__« 

<Jil£j «__tLi — uiVl _>£. bl_*> cJdt (^jJI 4 jLukJ! ^JLc J^j^ 

^b* jlixbl Lm» 5^ ui la 4_JU «Lajt L^j <__!>. t j_l.SU I 4 j<U,1 

.«Laj-Lb^j» c_ll_i_sJI Clliij J-*-*-i <_-ij 



. «Liljj 4jl i I jLilj «1686 ^-_*J1 djjjuus Juu LoLc j u_c 4juj1 _£Jua Lc 

ijjrtC.^Lj ^ ■ nib 0JjJuL_> j___lJ( (jAi-J iM-U_>l C-JL--J1 JJJULO t__J uJIj 

(jj^>- jJbj ij-tj-t £_iL___1 (jjJL)! 4jt;U__J| *L*lc plSr f £-4 4__4jL__4 

(jJjJJ (JoLjuo <b! ^Ij jjjuaj (j-o Li_i_-f _L>oj . 4j<ilr 4 _u!jj 4jlu1_JI 

.?Ljj__!l ^JLt ^jj^jj ^J__i LojiLa ^tjjUtl ^_JL_J! ^J_u 4j| t#.Lt>.Vl ^_JLc 

jLt^sj^l <—>! jiof 1-0^^ M ' J — J- 1 -- 3 ^ ^ — -u) 4rtj2„r*iil 4j__oj £3 

^^LjjJoj 4_tic tjj) 1 1 j 1 iiiL-j! L_)j j Jelai d Juu ^j^o OJU - ^^ ^b>. <a7 -Jt 4__j_QiJ1 
^ jJt -c_pe___J1 (jL-Ltl ^Ij t 1 jL^jJjj-J! j<JL_ Jjsju cJij-C jl_uJ jL*jj 

_jf 4_u5_wj i,jjjjb jJjl — ili (jjjfl! (jijSoJ Lcv^J^lJI JL*_s __2u__*JI -i—ijJLI (#) 

Lp>>ijAx)l ^jic <, aliri JU (jj^jj SLdj _y> <LL_i 150 jjej Juu jJ-uo ^jJ__JI ^jj^jl J ut^ 

Lcjjus^a ^guirtif (j-^ _>---■' f^ 1 *"! Lr'i 'j--- '^d — t_jLj — "V LiJj-»>) *b^aiJI j»J~C- 
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<:Ltj| juvf jjfcj i 1627 j*L*J! 29 ^ (jjiSLoij ^ t^ti^j dJMj ij^S ^ 

* "V 

Ij^I j jkui (jl^ob ■» <ya ^LaJ! jo_-uiV aiJtcw cjL*^3 
4jujUu 41UUI jJLa dUjj *Wray 

j| ( Ray ^>U ^Julll ^« >ll jL. Luuk. * 1670 ^ UJI ^^b- ^ju^^jS 

La (_3|>^ otj JlSj ^Lftlj 4*l£jJI J — 3j2a ts> 4jf UsjJblj jjLSj . 4_uf O j a 

<Li-u-u^ ^3 (jrv^&lj (j^a jl.al<<il 4jf jJuj^ . 4jjJLll «LuijJU «L^Luj (j! £>£-4J 

(jduLop <JjVl t^ jU"(t L I — «LoZublj S^-l^lc cjIjjls 4_Js 1 1\ t njj ^yijjj ulIMj 

SLiuMJtj ^ '^VluMJI iiU i^jj ai^Li a^ijj ^ ^ij 

(j ttj < ii^l J-A t (j-^l^ jJij CitfT i^j^uJj^ 2Lu<j Jua < _ r a < jSJ . 4\j)al**jVI 
C^b 3^*^' J^aAJI 4oJj J^^JJ - ( *^ ij^J 3 ^ t^P-Li^J 
.^UJI cJlusjj LaLc 4lu <>j-*CJ 1644 ftUJI ^ 

JJLuj <4jlaL>. ^ ^oLuJI j^jJ <JxudU ^jja (^Ij S^utf ^Lal (j&-> 3 

1644 jjIa 12^ 

L*«5j J*t ^ 
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2ul_4J>J (jjSu <jt Jojj__iijJ KruVrt.l 1 jufc Ji — «ij <jJl 4jtJUj 4_t-£>L>- 4jj-s>^J 

o±A^ «i*^' '( Ra y» John > Sizar ) j' id— " <U5^ 

jj..^ U>jj *(Ray, a Scholar) <_JU* 

.<L4jj(I 4*4^6^3 ^y-i-uljj 

jj *4liU L»U ^jl-j^^w^ 4**U ^y-Jj 4j ,..<fb ^LVl ^Jj 

U£*1645 ^ LJI o*^ 1 L* l^j.***^' t> 

^113^4^ j^Lil j - 1646 jtUlt ^ tPi -^J 4 *^J 

<Lsl l£ILL& CjJloajIj . 4jJj_*_> 4j ^uj^j (— < - l > -jj — j -u t l a <_JUo 4j| 3 j — lili 
jjfcj t(Luj/LS^J 1 jllt^f >i jff"Kti fl J «i*,;»** <^jJI) jjb (3* — "1 ^ii^ 

i^jdl (dooj^o) ^Ujjjjj ^1 j I — gJLu *(4X1XI 5ji^£. Jju £ 

Jai. «GLa *4£,jJLll ^ — ibjj^jj j! (j — « ^CjJl — L. (j— ^1 
1 ■ T" I jjjLj Jjjj jt 4jI ui iya L» ijLAj . £ 1 j <i f . 4 — jl*-u ^ — uj jl\ 

JLwj JjS J — a 4_iic ^a^lt ^^JLoVl £ \ "«joU — uij .<_yi*j — «1X1 Sr^^ olT 
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JjVl JJ jLij J£ jL*^ 1638 ^ Lil 3jjul3jSL^y I a.ca^l 

_4jl>»j 4_du aU(T^ 4jK.iu 4_lU-h^ i^j^jJwf Jj-iLua U-Lu Ijuk i(JjJ-of <_yio 



^jjj dUj JJ? oli 4 U— UI ti^p- (>« ^>JI I ijijLi J ..la 

. 4 jJUa JI ^jL>. ^ ^JLaT 

<Gt ^ a j ,„;tb oU}L-*yi SnnV . AJI ^SLlJI Jjfj 

1648 j* UJI ^ £>*J 4j! ^ ^uijJl ^yk. <C3 — t nn'ta ^^k. Jj-ascJ 
'. «Vii l ^ jJI 4 — Luij j^jJI (j^uJp ^bJI ^UJt ^ >LjOj gru^tj 

ol — ujj-uJJLI Jl« t^y^bp 4_tl£ (j^? tdJi t^aJUjU jj! j 4u£ 

^-ju-aj ^SJ 4_tilj-titJl 4„Ll(.ujJI ^rVcn «LajaUu! j ^ JlC 4JLx ^3 4jLi (j^p 
^b0^i>(»f>^ c» — ^ t( ^jK"itl Ja5 — un cdJjuj * LLaI^ (j-<ait__ii 

4jLp. jjuj (jtj i 1 — Lal£ 4IJL_mjjJ «ULj ^LcJI ^ <CLu L*51 j 

4^8JLsJl ( _ y k. dj^Lc (OLul — LajVl ^^isLswj iCljLj^Lpl ^ jj^Iscaj 

J*>. ( UL^ LuT^Vl ^-=>^ ^ 4jjIjV! ^Ub^JI juj^ ^ 

CUJ ^yk- J j'^-Nt t .nl 1655 j* UJI ^ 4_ut SUj JUJL 4 'A 

ol juj.ciUi juujiiai ^Li^iiii jjjLij^ jjVi jjji^^^oV^JujtjojjJLii!^---Vt 

.^*i«JI ^jjIjj (3^? Uji j^j «d ^yuS |ju» 



261 



1*11 fe,U 

2j>^>>jJll JjjIjjjJI <LfcLTut ^ ir jjjdi ufj . cjLjJI pic 4_4L«ILi&l <>. jj 

. 4^JteitJ,l ^IjjVlj JjjijjUt JU JL>o 4jA>^ 4 «a I » j A.m.JteJ ^*Jj tCjLjLjJI jrU 
<_xjL>. ^j^a £jlaLulA (J^ Lc?c ifLa i4j (_>^L>- <..rt-tl<^ ^-u^j ^jj J o r (j^aj 

V^l jJbj,1635 fLJI 

SLp* ^yis 4i£ £juo JUI J»U. ^j^Lj ^Jj t JjVt ^jjojjul Jjj? 4JL»I L3 — & 

4»Lt»Tut>l j < _ll_>. (J^aj 4jlL«J^ tSjj.Lu.iU 4j^Lll 4u)L>- j unti 

(j (» Jjfcj 4-|$!H,| SLu>-»JcJJ (jrj (JUdUjil ^^>t__djJt JL>-f .L i iJaj_ wj 

La (jLtj-ujJ 1 1652 |*IjlJI ^JkJ^ju<j_i^ 4jt«L?tJ J^cIlIIj .(jjj.iatJlj 4 ux»L>JI 

* ***** 

^^jli^ Jjjua». <LLui juu) 1660 ^L*Jt oLjLjJL j^Ij ^LuTlaV 
Cambridge) «^ju^j^c^^a» jjju-» ^ cj^iij ...-wUi 
.4jwUJLi 4Uj^U 4rtU;U ^ 4_3LJ1 sLpJI cJu-aj ^jJ! (#) (Catalogue 

^ CiULJ bJI Cij^2 L«Ju£. « 1658 fht «J1 ^ j-uuj jj — «Vl CjIjuj 

4^3bijS ^d£>jb£p ^ A 

^Li^ JujJ (jl^ I jj La jjJLj ^>jnX4x<9 (^a* uui 4^uoj^ 4jmuU i- j.llnj t^aJl»» 
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>5j — Jlhi^ t^LSlUI 6Ji^£. Sjlfl ^yAj 1 1660 ' 0 flj 

4jJ^£. JlJLcj . 4jj|j_l>J|j 4_jjl_iiJ1 SlypJt (jLjjJlj ^jr^Lj 3 jt <^ 

1661 fUJi 

*V$JI ^cojs! Jj^t >Ij^ 6^ fA>^ Ct^- M * J^^l tlJjjJj 

t 4-iUVl v >>J1 4j i«lji«ti 2btJLall JjaS *t 



♦ 4 UI ( ntl ^ (j^/l 4j! Laj,<^)'*w ( ^_ui2JLj ^tjjJVb <LuJI 4jjJ j^IjIu f} 4JLil 

^ jJI (Act of Uniformity) «j—flt >UI 1662 r L^t 

^o.^ ^ (jMc )/L 4jlxUJ1 ^ (_ousUXI (ji^l 4_^U1 <_JLLaj 

o^tib u 5 ^ -ti^'j^t j'j^i ^^J^ c^i 0*^' ^^"^ ^«u^b 

jLaijj jl) diLJJ (jJ^tJ L)U tSt^i X? t(«u-a2Jl (jLojf <>L>o 4jg^ <.u.a 

4 Min'tjjfc <UI J.* ^£.jJ1 (j^J 1^ tr^ 1 "i <^ (j^>-T 

Jo^jJ! 4_i 1 jjj .4 — a}i>a j-ii: {yij AjjjjlS ^ — ^jUjI j!j — ji<*5eja 
(Jrt-J ^ J^>-lj j-Aj icditl CjI — «fiu 4x.Uo (j-fi^j (^jJI (^£H Lt^ k j-^jtl 

.^1670 ^LJI ^ (English Catalogue) <t^jA*?$\ . ?tn,r,-1l 
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f 24 ^ Jizioul .(1660 ^ UJI ^ ^^jio t3^W 

£ya ^jjJuJI lLJ^Lj 4-4 1 CLuj jLcj . 4-imjiSLJI ^^l^- J} — uuuo 

'U j). 1 ^ — o .* ^ *-3^j-3 <J^ * 1662 ^t__*JI 

SjJ.1 ^JlA IjjLua^j *t£>>J 4-plji_w 4a£l — uiSujjj! 4JLvjj SjbaMj 
lajSW» <Jijbd1 oi ilSliJI SjlilJ bljD l$it£ .4^1 l^tnU 

jj a J "1 ' " fW^* 'l£>*^ oLaljUJI (jt 4li — uH V jt ^IjLa 4j! ^Jl& 

3 uiljj 4 Qga ^^i^^Lj ^yJ^lj tlcp. (4_jjj^jjV| Sjl — UI ^yJJ 4* — ui^a 31». 

(3^3 CjIj-uoJI ^JJojuaja Jx-^uJj) Cjlj.cL>Jlj dJLo^uVlj (ji/jJvjJlj jjjlr>!l 

jj>A t^aiejui Jl^ijJI cJuj^Ij . 4-uLjlJ(JI SLpJI ^yic 4 al 4" J^^'j3^Lh? 
* 1663 JjjjI ^ cJ-* 1 ^JlJI t(jjSLu J — xxjLjLj ^yiJU c? Ubp ^ 

^it>jl a ( u\ cA*,-Jiij i JL>J1 4«j<U t i^lj cjLonJu 4jLcj-<i^t>3 <r«l^" j^j 
<y3 ^^J! u'-^i OJ-^J c^A^U ^^K? > jt l tnj lj 

SJLvjJI (>* JjVl fj Ijla^ (j__j>Z) (j^^Lj .1664^1 — «J t 

0 J; / —j ^1 j jljj 1 1665 j*L*ll 4j1UI 4-jjLgjJI ^1 4^1 AC; , „VI 
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i 1666 £juj ^1 Mjuojj 1 1 — ujj j^j I j^jijj-uij LJLLajj J U u 

l^o jliaSVl j>cj U^jI >i«, ^ilW) jjjLdJ Qj.n<n>j i^l j JUllj 

'OiSji- 1 JL^' cs-A Uila t^lj pil m l JJLa^»^Uaj J^j CjLljaJIj 

**Lp.Vt ^JLc ^ <iaLi 4_iij4ij Sjjju» I^ILjoJ j-o^IjJCj jJ&\ jjj 

t4_jiUI 4-L t x jfc JJ jLfcjjl JjL_J AjpT.^a 1 1 >iL>uj ^ (*LlM 3L> ^ 3 

jj^Jli i*^J ^^uiaflj 4jL)Luj «GLajJka IfciJlA («JiijJ Lg_J} , \ n ( «t 

o-A Lr^-iks j^Jo^ ^--tLjki j— * 1667 - 1666 

o>U.jj ^Laj 1 1667 lJluo ^ I ^nLjot ^-j^i. 4_xjIj ^Ljj 

(j-oUJI (jo j^ il it l jtojuot 4JSJj tSuJlj dljJLui ^Juo ^^JLc. ^j^f 3^1 A<" Mr | 

a_u^>j| 4iicfj ( a_;SHi 3_ut*aJJ >Lw>j Lbjl c-^eiil 1667 ^Uii aji^ 

jL Uk.) 3L*U L^Lol Lila^« u— ^ 3^.3 (^b j.> jjj 
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1*11 fejU 



t La i^LVl llUj ^ oL*j)JI j-* jt_ <i i jU j — "j * jUjj UJ ju 

iCjIjLAaJI j (j-^ljVl ij-4JtJI j-a SjmIc 4jl^LJ( J!& jjbj * >^Vt «LlU 5Lbj 

Uiuj * 1669 f Uil ^ . ( jiU jlu» jjy e*iJ jT s&UI J^u 4n*ju ^ 



JSLij 1672 ^ UI 4_uIj ^jJLI « jjU j£I * 1671 *U1I ^ iSjL-uJ! «^euoj 
60 

jjiJjLp» ^ j-Slu/1 J tSjUJLv 4jfll — u& Ju ut\ 0>U-J J*C i_flSj iS^ab 4jJ^J 
.^Ul ^ c^jiiJIJ >A jUj 4jb£J 4jSj tJ^A 

L^>-j^J * ^' ' tfjLucLi (j^J *^JL>JI fjSl <_ij_St aJUUa «GlaUj <U>u t ^3 

C^^t ,1675 f UJI <yS UfijLSSj Juu .<J Vjia Oil^^l JjJLuJ* 
■ > Jjvj jjfcj t jJjLIj Lu-bJ^- Cta^jjJ La jLc j — u/J *i2uila (j^jLj f j JJ 
tfjUj I *((0jJlC. tiJ>LaT ^ ^aUo ^ <J>Sj Lib **^ Jl - :S J ^'j^' 

«USJ tLlJjl_-ui| l ^j'-^- 60 <>jJL2j i^^^jJLj 4 J ^ jJI 4ii-Jj — alsej 

^ jLj CjLc j^OJc^i (jyic JjjuajtU >Lu — u< jjJaill J in" m i U <y3 jjJ 

j! juu Ujj * 1673 (»l — *JI ^ 3 j<^>v — «lit t-iijjid oj_Juj 

( La J< 5 T j J ( J^Vl SJLuj «4lt^U Sju — uj» Ujjj *4j»jL> J**J V 

r^-uajJ U^iajpj t LaLc Mirj 4jujL d ^jLuaJj t JLiIo>U 1 — 



SLflj c^j * 1679 fLJI jb* Jj$i l*J>L <>> v-j j^b ^ jd^jJ^ oi*-" 
♦ tilj UJ *jL_tt <jf iM-^ c5aJ» JJ S^^ufll .-.irt-Ml c ? 

L^JLv 40 Jj ^L^Vb b>iui LiJ l^u 60 ji^u Sj^Vl c^iUj 

(4-JLi i-il^J — «i £_uaj i^J-a J*: <-ato>lJI o^Jj" 41 6-* l>^J J') 

J-^ J*-' (>» Per^ *^dL>>- (irHS? U- 0 J&l CLH^' £L> *Lua£ ^ I j^- 

J (jT o-* >^ C*"^ '(j— J^UaJI («-Al i t*i n*^ ^>5> jj tuj - 3 Ojjj^o 

.£UjUt JUMj Ajj^V! liUL u£ [jlu J j&\ UjJL cJJt 

^Jo «OUjJjf Jjl t Ih o , jjfcjj j f 4J <jl£ U (4jjij3j 4_JLo SJl^I uoa) 

*L>.Vl ^JLc 4jjiijJ fij « ... l ZlI U^j (-dJjj *>**JI <J JlU! Lfcjlju-aj 4Jj)^uiA 

^«Jl£.» jfji^. Ct-* \ ( j—a A ^ Lj (_>juj — uij ^ — uu L) L-ibSJI jJuuoj < ljU-n« Jjjk 
oljUJl Uaj? Ji* 0? o-* ^>JI Jfi (jSJ , 1677 f UJI ^ «jj jMl 

j! juu V| ^Ul ^ J^JI Sj^JI jjj ( 1975 f UJI J>U. 

JJI oL^JI & ^jJI Ji 4 JmJ| J^Ij ,1679 f UJI J Jj^l l*JMj J 

lo^Jj. J^A(jjlJjLo» J3j^>.^j,l 4jolttl SjUI J) Ji-opJI Jojj-u J*4j4>.Ij 
IjJLj 4JLJL>J! J ^jUk:Li((jjjiaJ| ^k.» t_»b^ J| jJaUI Lal irt'tjj VjL£. ^SL«j 

dJjLi ^jJI«dJU^Vl ^b^^LiAj e;l j u" J ct 1<c j " 
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U^J (b'^~ " L* L*4£) ' ^ — dJ Cr x£.^Lj 4 — x3 

j^jjLj» jJLl^ JlS^ ij-aVl *l£b V^— ^ «jW^' £^b^ lij — =>■ 

1 1686 ^LtJI 4juIj ?jj < ^ * 4 « ilo l? j^jJj9 ^j^lhUj^ jCJjiL «tiJLj — uiVl 

<LutA»JI ^ui ^ ^ jl^l 4juo* 400 <U]£u 

jujiJJ , d Lili ^Jl£. jAj ; JjVl 4 a mi f. 4_toljJu (^(j LusjI 

^ ««cjbLuJI ^jjL3» <u.U«tl «ll-Jj.! ,>« jjVl jd*JLl 1686 ^ Uji ^ LbJ 
^ijjai 3 » 1704 r uji ^ djiaij < 1688 r uii ^* ^iiai jd»ii 

2UL*£. J!u jja CjLill 3LpJ 2UUJI Cj\ nm?\\ lJu-sjj (jj^J^j^il t (ijt'uAl Wj 
nJjuLua^l 3j ,.iL-ul j£ g-J jjVl Jl*jI <Gl <K tiJJ j <>a .jjjuJI CjLu) 

.<jU]l*^ <jUjj 'UUrttlj ejM^Jt up 3 ^jJj iljSLAj 

1705 ^Lj 17 

4jUj Jju jJu-ss (^gjJlj t«Cjij^fL>Jl jtj^tJ 4^aJf ^tr > f J^. 

4JU.I tj^tlj^t^jLjSUj^^jJIt^ji^lO^LjLJI^ 
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J^Ij o^-l (^jJI 1l> *jjLiJ ^iVl 4^>UJI J**j Jj>LJI LdJju ji^j 
6^ i^j t> (*ijJI erl^j -L^jks ^ **^*} Sj^Aiil JUiVl fl^u, 

Ja2> 4£U ^yu^lS CU^Jj .cUluu ol^j JJjdj. ^uj^I l»l JL> ^ 

Ot 6^ c*ulJ ^IjiVl ot <>ii M) *L**Vl j^a ^ 

Ijlj^ jUj ^jLoII CjLiilu< ^ (J^ Juu A^L djJLstu . ^ - 

(L*iai ^1) HlSLiJI S^SLiJI JU^ gjLuy AU i «L>.J ^ ^ 

(#1 

: JUil 500 jLLa 1^ c^K ^U» 

I — & j^C. (jl cdlj J ju tijJLs* iCil jliJL) 

(J f (jr^l — ^ Cloo l La j '-■ j^'j 

... 4_ulij 5_JLu3 5 — uub L^jjLu uilj 4istxiaJ| ^jULUl! ajjt 

Lfcf-^JD J^^t C*j^s>j Irtjor ^ ^l^ laSlAj 

c^. >At yUJI ^1 oLui- U^A* ^Ul ^ <j£ 4if t^i ^JjJu ^ (#) 

- 1626} j< »M.. . i >a 6^ J*^ 1668 r UJI ^ *at 0«J3 .3l_a>j| "^fj 
J 1 ^' (^*- jl^ ^ jwjji (> ^ ^ vjk^t^*L_^-(1698 




269 



c_-^>c. Ijufcj ...f J& 4jLs jljj 4_oxjUI 

, ( * } 2Li^ 5600 fdUlt >^ <Jl 
J*.! ^ j—^i ^ o-UJI ^dL^ L$b U " <1 " J 

^jjLlj j>u <>* ^b b J c ^ z ^ ^ 

2L1 JlJI J* j^j! 4i.U* 5 fuJ o' >*J ^b V.' ^ 

cA^i 2uit^ uAhL> f»—"' er^ O-"^ 1 -^ 5 >"^ 1 

t «aMJkL Sjjlh" 5 ^ (_^Lusj 4^ii» Jl^» ju**-* o^i '(o^JU^ 
(1757) 4JLUI u\ >> 1761 f UJI ^ y* ^tjJI i:u 

.(Observations) «cjUa^iU» t>* oAjj ^ o^LpS^I (*) 
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«u o? ^aij ^laji jrt-aai j^t ^vt ji-ja t 2u j^t 

J—Ijj ^ 1727 r U]| ^ ju»J 4_^.Lv ^ 4i_^ljj fjLu oh 
UUiaI ^UJ ^julj . 1733 r LJI^ 1728 -Ul^VUujT^ 

.„^ Iga obLUI ol. juijj , 1717 r LJi ^ (1722 - 1669) 
.oUi^pji j* ^jl^Ijui *l^Vi JjLz; a^tj i^j b ] 3 

cjI^hIjkJi jjj j^i^ j^L, ^ <uui: o^jjLiij ji^^ UjjjlSj 




19 

"Sasom Naturforskare och Lakare," 1746. 
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l^J} j : 3.flin^ 2Lu>U. j-u^U »1 JU jL ^>ILJI f J_Jj jtf M A»j < ■ <■< ■ 

Juu 4^L_uJl l^^Ub ftUL 4a*J ^ L..^lu^ 

JIS «U (Jjjuus (P! aJL-j^jjtlJ J*-jt jliiJLs-j .Ijjo^^L^cJu^ 
d±H%tSJi ^3 - (#) ^ ^ ^ ^ ^ U llui ^ V <bj» 

.>Ju*j da^c o-jjIIiJ (j^I ^jJl Jju J12JI ^^Luujd^ .Ulj^t 11* 

(jj-^j jl£ <4e->jj <-Wjt cr^^j " 6 jjL^VI j^V 1730 
pj UU VLojj! *u**^ «Giu/jlj ( 4jjLi1I djjjtJJ 4^^Vt l 4**L>J1 (j*jL_^j 
^Lu oli^ j^J jiiLV ^ a^LJ^-I HUj ^ 1732 f UJI ^ 

.2L^l£ JUL- cdl jcaj jp*3 UUi ^jf ^ 4-JbJLi obUI 
cjI—^IjjJLJ ^1 3LA1, A<"....l 1734 ^UJt <ya o-j-^UJ f L-Sj 

4< jjlJ dUj juu jsilj .1735 r L^J! ^ !jJj> t> llL^jj»jU 

Cjd. UjUiL .1741 f UJI ^^^jiu-^s^JI i^^jUj . 1739 f LJl 
^JLc 1742 r Ui! ^ . VL-yT ^ «-Wt litL^-I 

. Frangsmyr ljLjS jj» ;JujjJ-J JU- (>» ^-L^VI (#) 
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jlIa (Systema Naturae) «S^uUI ^L^JaJU» ^.h;tl Sj^-o 

CjjjLuaj . I jJLl^A 1J ^jjLlJ <JjjL*aj 1735 |»l *JI 2j__£L 

^j-a p^j J£ < rtj t 4jn i..>7«Jl 4-uLu 5 rtj U> ^ 1 1 jjfc (jjijjLLjJ 4j ju La v J'*^* A ! 
<JjVl JlLfcJll S^JLstJ» 3jj-u» 4j*_Jfl>jl La j-A J ^"nK < j^a ^ — uiL) ^l^j^/l 
< < a 3_1jjl 4_j — ui (^jij) 1758 aL*JI t " ^ U ^TiJI t 3j titLtJI 3« .Utl ^jja 

^ (Species Plantarum) «cjLiII £l yU 4jL£ <d ^ j£ j I juu 

1753^1 

iPrimates ^1 n^JU .Mammalia oLjjill Jiu ^ .-.i^n 

. Uj-tcj Homo Sapiens J^UJI ^L^VIj 

CAROLI LINN/fcl 

IllWPIiit'' 

NATURjf B.EGNA TRI A, 

' SICUKDUM. 
CLASSttt 61tttfffKS, GE*rSXA t SfS€J£S t 
tVITiUATlCl tAOFOK&NTUlL. 




jUilia Statuta. Aa&k*. 



tr Q C M H O L Ml jE 
Aptf (iOTtn- X IBSEWITTBI. 

1740 
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U ( 2UjjLiJ! 2L_lfljVl <ya ^jtjJI ^aUaj^l ^jja^ 

^jic c Lu t JuJUjeKlj <_flJ j> -iiiiI (^/J^La £^JLa L^L^sj >A (jjjjjLlJ oj — »j! 

^jj 7700 ^stil LaLdj! < J* (j-ujjiJLJ .^1 j JL_l«f 

f IjujI ol^Mc <L"3tjJ <y3 f pJU «Uutb L« J£ ^jjLLJ 

4_jj^JJ 3 _^ j Cj[ajum2u^\ Vj^J I l^l^ltil 4_aL*J1 CjI «j t usili jj^i 

2l_u,uV1 3 '^^LlJ* * y± J* \SJ*&\ t} ^ 

^u!L) gji I jujlaj (jjS jju **}Uj jUa (Canis Lupus i^MI JiiJj) La £y 

£jlH Ijb^J ILtaajbtA 3^U n \ oLufi. lj>jJ j!j Jj <3Jua Tu Ld SjjLuua ^j-uaj 
^pll ^!>»Vl (_Lum"i '^JDJ^ ^bj ^L. , .V i<l ^»4x> jii^li 

dliju ljr'^'--!j M d .,.A;asj^uu« 4^ .,."11 fLtai^ U^lj-^b — 

.jJi^ (j>3JI ^3 LU ^ajJ *-i>Li/ Lo ^Aj * J^U> u^lj^j 

La^j^I Sjiltll 3jLJL1 (jaL-uit (j^c U*rH*- > j iSj*-**-**** 0— * (*) 

o>Lil *1828 ^UJI SLflj juljj .jjJd Ujiaj J788 j»UJI o-Jd^V o-^-tj <^ 
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^jSL! . jui^Jl j_itjJo ^L4->iJ ijt^^fc Lbjl j"ir L lJujul^ILIIj 4-LdUj^AI1 

(jrj^>. LtSj 4JL4 Jsj^.vu.nl oLijl£JJ ( _ t >.j]$jJI >UU^.^( ^ (jLdujVI 



4-p. CjLxjI£^ 












CjLuJu 





















tj .ixl uLu j^a^JI J-Jluu iji^-JI jjjsS/I ^Jj 4!uJl>JI 5^ trt r H ^iil l — «.auuGj 

(jjo (JUJLC. jjs^JI «j^» tiUis - i£>»»^M LliLjIj-pJt ^ IjL^ 



J^L i 1746 f LtJI ^ j^AULl /'Fauna Svecica" <bL& i^juLa ^ ol>ij S V 

At^u^ uji j^t itftJi UjJ JL*I JljT V ^nU ^—Zl J UJI 

:1747 fUJ1^<jriW: 
JjUj (Jj-t-dt <3J^ (1^ ^ (oJLaJI Jt <j*Ij ciilLjjf 

t ijj ... ljUj£ llui jrtJL <_9>cJ ^ Lili .^^jLiJaJI ^JjllLI 

(d*JI JucIjJLJ Li3j ^stiJI Ijuk 
<>C 4jjJukJI CjI u,ljjJ1 4jj£f jLZlcVI IjLAj t <Gli LIaJI Sjj^Jl (jjJry. 

c^^ub'^-^'j^'" "' n Jj J^l(DNA) LljJloruJ-JiUU! 
iUjJl (jut>J Ijl <i"rl j j^jloJI ^jjj f IjujI i^fJI C)1^jJLxA1II 

.jjau^JI {jtjJkC Clxi Jl>jV| jjJajJI ^jLlcLi «LuuaJu j jJfcj-a VjjtLoj 

I JUb . ( ** ) ,;JLJI ^ 4UI 421± ^ jJI JJUtJI 4^U jj^jVl 

^yia j mi f jjjuLHI ijjuUI (_>^aiej Lcj^ u/ jlj-ftJ ui\ ^jjj (Jjsj 

.(j^jVl <JLm.4J 4_La (jLuj La \jlojjux>. l jmJuoX\ l-jLjSJI Jj^Lj 

.Frangsmyr V uS ^ j-^j^ jjj ^1x3^1 (*) 

. jjJallll jlj_w>jj (^jJLiLa ^CloJ ■ (jJ_Jjl J 1 j ^ "Cl j^jJ! 4^ujLuiV| ^ujLdi,! 



276 



JMi. juj — <jJI ^ jjjf JL* — u ^ Jju>JI Ijuk ^ (jj/jjLlJ tijjl — (i j 
(1744-1701)^ „.Ij.^jjjjtpT ^LjjjL^j.^jjUl.tl 

(jrU (jjft i lj.J i ttCTt (JJUJJ Mltj i II £jU9JJ . <x ujI JlI! 5jIj->J( CjL>-jJ 

«CjIjLjlI! jjjIj (Jjloj 3 Aus 3.1 La ^1 dLJJ Jjjso 3j, aIU ^yJI ^jlal iiejVI 

3 jjJ>>Lo (JjIjjj* t j J a ; i n 4 4j3LjlII 3jU1 <3 L) Sj^LaJI w ■ ^ *~ j 

j mil I Jujjv Lvjj^jj \^'ia ^Lusj Bj^LdJl ^jjLuJ jjjoj . 3 JljJL>- 
CjLjjj jIj> fi" iu\ ^ ^Jrt<tA\ ^yJLc «UsLLJI *_)Lii£.Vlj c-JUeJaJI jjp £^usj_J 
4_JLbC £-±x — lLj £y»J (j uiliijLjj jJtj ^yja <JL»Jt (jr & LafT) ^LJ,1 4 ^jj>- 

i Lut L L l L> 3 V ^ j>j ^ i 1 1 (JjjLioLaj £>SLJ niL-ul jjj Lgj L»j <-_*_> uijJLll 

(j! (jLu jjjfc Ljju£. ^JLl tdJj ^joj 'Lr**^ J^' Cy* t ' 1 

^^JLc 5Jj t <r aj t LaL^j 4__fljjjfc* |»J>jJl jljfcJ (^t I Jl_jju 2__ijijLJI ^_yL£. 
S^SldJ) t " . 3 rt j . I a Lajj <Lp- lLuL^ oLulfC L_jLoj L^jf ^^yic ^_ uj\ j ^LLaj 

<u_ujI ^Lus (^jJI i(1686 — 1638) ^ - - 'j"- < ■ jJjj (jj^ vj^-^ jlaj L>-Ijj 

. j *m"< — ljj j_» — ( .n"H (_jLi 3jLc (_djjja jJLu ut ^jjjjVa^LiJ ^_j_u»Ij 

SJ-mJLI (_^sajLui->JI < jhJ <llaj|jJI jj^l j. t"u,C- ^jLuJI (Jj-3JI oLjJl£u_u (_Lji£j 

c_j ^«1 J^U. <ut 2jLiyL jjjlw .^LujVI ^ Sjl^T tilLL* 3 ,,mLJI o' c*' y u^ 1 (*} 

CjUliLs ^ L^u>j£.J 3iiUi<ill 4joijVt ij nirttl MjaListjl jjJJ JLji>Ji JJJ L? J ' <(JJLti>. juua£ 

I jbt (jjj UbjjAJ jJ^LuJI L^JLuaj jjyJ) <LuIj S^jjlII JjLao (Jl^jVj • ( _y!3jVl - t* ... CjM JjI uJI 

^sej ^Oj9 ^^Ll JjUI 

(^jJI (j>i>^' 'J "^T (^Lj I — "L"' ^IjL^JI j' «^Jj <li«£ liUji j-aVt (##) 
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(jl jJLu Jb£fj . 4_^uijLxJ1 <Ji»I.S Jluu (jLSLa <_ T £ 4_j^Jt_ua CjLjjJo l^jlr 

Jj) j — «IlC (j^tfijl (j>SJ1 ^ 4jLo1>. <jjft uJLhi^ jj jVl £Jjl3 <j — a 
4-La.Lu j?) (jLa^JcaJt jruj 4jUt.fl dJufc <jr\j 4rtilUll ^1 (j mi f ^ullJl 
(VUjjLuj j£! (j? (3-: 1 - »J .(j-uJLall i—ibCIl L^Ir. tS^Jt (^j-II (*— iljla^laJi (j-« 

ijuk Jlo <j^t>J ^ *o«*a2H »-itoSUI (jJao^i^' <» I^ts 

J^L> <_< «jjIj^j I^lLuuj ^psjVt JjLojC.! (j7^ I JLuu *Lp>Vl (— iSj_5e-J (j! 4-JSLw 

ijr ^jj\j oLfcfl <±jJl>- (jLfljL ^1 \jjt J£ j>«J ^ <jj» : Jtij - 3j — HAJI tfjufc 
(_£ jJI ^ ^ ^ JlLo cdJjLj <btj ^JLtJI C j-C La Lu c_iJ>£, (j i <julj| jjfc LaS] 2>L*3 

j^fj . ( * ) «jm^vi ^ iv-^ s* v a^ij^ ^ oi cj^b 

t * jlJI ^ oUI 4 jUi' c^K ^K^jS'l dUj o— « 0 ti- 
ti* uijL (^jjj LjjseJj Ju (JjjcIuJ (j^JI tiU j JuLa jl uiJejVI CjJl>.I tr^^3 

. 4_Iaj uuJI <L>. j ^LJLl q\ < _ ;r l£. M^i-i jijSJlJ CjbjjdO»-! \jb<i I jj 5 al a 

jj^s 4J u* (_^VT 6 ^j-* J^&i ^*-°3 LoLo ^-Jaljj 

J^jjj (ji i ulj ^jjLlJ (j5Ll i_>lr<SLll ' i dj^ju ^ jJI ^jjliJt 

4004 Jl j* cdAU 2up l_jL^! j^^lill (j^l^c^ljjj 

j? JlA Cj! Juj ,5_i3fcjjtjj (Jj 't^ 4 i ^ l_»L <_oV( dJuk (jS^3 ^oJj 

4jc±1j LuiLoif <Hi«.Lh. < _ 7 jJIj i(j^juail ^j£. Lijijij j (JliLajjU a l-jj i h7i SjJLiJI 

< _ 7 ln. Lkj^JL^a (4_i . *\\ /mm 1 1 (j\_t£.j) i n^ll lHjLiJI uijj (J<ir 

<juC (jrU^sJI JtjJL (j^iia. ^JjlHI 4 l> ,,i Jjt <j^ Lt^I 

^X±jusii\ ^t_jjlllJI (jt_i JLloj (JjV^ <jiJLI J^Lpa 4J ui t_^VT 3 jJua 

j-jJLduJI (j\J 4Jajlt>U di\ A^a* (j^tt; (JjLs.j ■ j-LiSLi (iJU j (j^a j»J 

.Frangsmyr ^ ^LuSVI (#) 
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(jSJ .^L* ^JL^I (jt^ ^W^- 1 (JJLiiZJI Jjj/OJI (j! ^fojrtl „ u. U 

^ji^jj ^jt^j *u_^W ^45^ ^ f <iL <_kL>J1 ^jJ <_ajjj^>' n^JjoK-J (jju^I 

. (jloj^l JjJlm lIl^i l^l.Li/l 4o4ZL>. 4jalf. <-jjL>iJ (Jjl 

t 1707 juajUjlu 7 (JjLjijVI 4jju 4_J| j-uM <— Sj-i-u L»£) (j^ai^aJ JlJ^ 
Lo-li'oa 4 <j i^ LtJI ^-tl^l) <j>*Jj (j-a ^jjlII Jl <i miTI ^ i jjLiJava 4_uJuO 
nUd') (jrdUjk. JuLa (jj^jlj-* 4_uV <Gj — .^Jucj^j ^ (u^'j 

£ * 1717 f L-*JI u^jj JU. <^j3 .^Ul sl^u^I ^-Jl-^U SjI jVI 

CjIjI 4_» lmLuj jjr us\j\^ JjLijjja SjJLJ «Ldjus^m (jj daj 

(j^a^oj (jA ^ Jlj ^jijjfcjj d^jjjVl Cjj,a"iiti\j .4jLp> jj! jla LjjcL^ILvl £jusLj 

j^jLoJI 1 ts-\t<-\ 'ir~<i I — ^2 ^jJtj o>_ l v t^jJI 4-ilSLll ^£ LJLLs 

.(cdJLiJIjoLu^ljjJI L^l^jjob) 1726 f^ 1 

CjIjJujJI ^ JuO <jj JLc (JJ^JJ 3l_L>. uijJI jJJLtl J-tC. L_S^JU V ^jJtjj 

Cj — SjJI {yi u A j! jJujj ,<L>.jJelI 4 jJLjJI 4 L12J1 

Jj) « n -kJ 1 ^jjj 0—^ 4JSJ*j i \ i>tjT <— »1 — juJI Lcjjj c-JoJl (j^jJ O j*. 

<?Jut (j^J idjjL-a c-t.Lt.uJ L^jJ 4_j| Juu La-i^ JL3j) 4^4__uj Cj^LftJja ^ ^ 
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tfj-A Cul£j .(JIj^jSJI ^Lp^LujuJI i (jfS (j^S^J ^juajj «((jl g^j A 

j»jL>Jl 4_i — JuL». 4 ^„«au — JjJjJI (j f liJUi — iSj-^ 4_<LuL>JI 
j! — uit Sjd Sj^La — uaA (JT B j*Li))j (CjL^jJLI JuJuJI ^ 

{jafi^j ^"irtlt Cj^-cuJ 3 Jujk 4_ujjLoO I JLA 3l_^>Jl <_Jj)l < of JlL^Jj jj j 
,^^3 jj . Ijlgr 4jLaCj (JjJi>iJ <U CjLi^j La £jl • "J L^-J| ^j^Utt 

^yjbu «Lot tltoj*» ^jjjtj^ ^JJ <2>l^j (jj^ lLIjj 1 1 73 1 lJi xus 

4_uLj ^ <^Vnt (J|$£$J f*-* (j-uWutct (j-* Jj^' <jr^ CaiSgJJ . LJo^_/3 

cj^jaj tiijp. < 1 732 j»LtJI ( _ r s lv^j ^1 (jj^jj ■^l-C'j • LjJLtajj ^ Ij-uijj^u 

<jrU 4jjLi Cj>L>.j V) ^LaJI Ijuk 4jL$j Julj 4_uIj j^LujJ ^Jj i LjjJ^» 43 Lp- 

liJUi ^ Lu (3j-tuVl d£p (J^^^Lc ^MjJ «JJ^I JjL^J 1 1732^j-q uuJj 30 

jLils! A <,ii g -v . <_<>■*> I ciJj-JSLiJ j t l_3^juj .<Lo! 43jj Oj^W ' 

(j-**JI oLbj — dutJt ^ll^>a (jr 3 L^Aj) (jLul ^o^ifl CjLi J j ^j^a 
JL>.f ^ 1 isi\ I <i (ii t j» V I L^j^ LluLi I ' - 4J uJI (1731 ^LlII 

I^Sjj I jS-Aj ,2L±aIj 0 1} ciJ^po 2U3LJI 3jLp»jJI d < j H j UaI j (jry-_flLJI 

Cjuli <4J 4 S ir" t » a dj^A 3j^3 J O W f^J 

jih 4jV t4yusL>. 4jj*jk! 4j^iJ| JjjCjj .Q^aj 4jjJ3j JjLj^a ^^i) (j^ijTj 

ciJjijKjt <j-uJ$J — ^jl>>- 4 ^ < »iLj ^jjSJI 4^>.L; uJt 4i>.jJ1 ^4 I Ju 

jiaj ^ ^LSUI ^jjLIJI 4J (JjjlJ (_j £iic->il\ 4vj-tjul jt ^j^juSJ Lajj J- 1 

JUuj . 4_ijI (j£l iiU j JUu LaL^J d(jJL>Jl lJi^j . jjjli lmju& 4_dJJuu^ 

^j-a (jj^J ^cuL j i/^tj i«LiljjKj!» ^jlu\ -ti^ ...f i 1734 j*L«Jl 
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( j r 3 <Gj^J £_tiu <_ ;f Io>.J . 4jj.iu£ «:L».jJj lu I 3l_p- 4_U3>^3 <U oLtflJJ 

cJiJt 80 

SLp* Sjl loJI f La! (jjfl Ju*I II JLsJI <jl£ O— Ij ^ 

1 *aj A , ^ L^JLa ^ '< ' * jl ■> mi T Cj\ i m i n^f ^* ^ii lori < alj <4_3t_>j_«j 4_re->-Lj 

■ " A 

^yk: ^ytjilo.tl ^jjLJL AjLaLvLfcl jjJo <ll£ I Jufe ^aj .^LtL^a CjI^j^Ia ^ 

4^1 JL&l jLjol (jJLc 4JLa Lu3j_>- j -i^t) <u* £j-flJJ 4_uo Jjl>- j — sti 

Lcjlj^a jjvULluI '(_y*-uto (Jj-ul? (j-* *> i>Tj La t-JLilllj < Igt 

jj£ J^aJI IjUj (j? ^yJLJI 1 ?tmi ^Jua jjjLl jLt£,lj . lUirmnil <G? 

4_jjLjJ( (J^l>- (J-*ju t L>»Llu3 <Lt uibJt 4£.LuJ1 (.>*>■ Sj-tia Coj J jj < 1 1 

^jjjjljjl jJjLjj jl l-^ajus ^.alL Luj >it #ljL£. (JjLlu (j I <Jjjs Ij^ld 

w '*" ^JJ U^ji *'»^ S j 5 1 j i ^ t ^^jJ! £ya 4J ui Jl%-Lj ^gj . ^jJ^LjjlLI 

tg.1 m a 4jlj1 i uli 4 1 n aL>Jl ^j-a ^ 1 Jnf 2bjj J j) ^ j T i4Jj^is S^Jlil 

(_^JL« LlJ ^ ' '■ Lu Ju (jjiLSj ^L^- (J-4-*J 4__cuAj j Jua (jl (j^iSjj S^Ll ^jj 

^jJI (Histoire Naturelle) «^■jjUtl ^jjLiJI» 4jL£ 

^LiLtl cjIjLUai) 1804j 1749 ^ Sj-JlUI J>U IjlL^ 44 ^ jjl^ 

. [ 1 788 ^LJI 4uLbj Juu ji^SjJ 4j <) 1« U BjUI 4 iq i^i" c «JltjjL^a 3j^p>S!l 

I j£j ^jUAa <CLu ^jSJ ijJL£ (^l Coj Ijljjj J.'^"'".' igl Cjj9j (jf^>- 4lLuiljJ (jr^- L^L^ (J^J 
^jo^. j'* >jj lijLiiJ i » * l_i uL) ^j^Jtall ^JJ ^jjjJil^JI (_^Jl^j j*- 1 ^- ' <L> i tnj-*il,l ^ *hll 

. Fellows and Miliken <yi ^LpSVI .«<i(jjL»J! ^ 4jjLu1uiI oljjii j^UIj 
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< ij'rufl J^L>. ^^Jj JjLLaj <JT l£, ^JLxIL ^LftlihVI Cjl£.\ (ifj Oj^j^ Sj^j ^jJ] 

'-'J'*'. 1 ,nu« 4juxd bua LgiLuoj 4-utlaJl 3 J UI <jja 3j_lj^ <>JLH 

i^jLA Ci 1 ihI j .^jaSLaj ^ ^ytjLtLiJI jy^-Ut jliejl ^yic (jjLiJ! ^_5ej!u lj^L>- 

^ jf j Lfcl JLC La J£ 4-c5 JlstJ t — 4 (j£J t4 ts^aW 4xjL>. ^yik « L^ll^aI £- « 

(Ltflljus jl) Us^A* Jx£. I JlcLu^ 1739 ^UJI jj» (U" iiL^I 

4jJlI CjjJsIjj jt} , ^<uJ — ai\ ^LtajJI 4j (J^ju <jL^ II c-i^i ui^kl A_l>. jj«<u 

^lll SjILaJI ^1 JLuu Jl> Lgj^ J ts\h\\ £2*.jS} 4_tio1^Jaj uji CjVLusjI 

SLpJI CjIjJuLo dlhja\j t («Lila I j TTt < ujf ^Luj <ji 4_JLl j) <:^LtlJI ^Ljjj^l 

(Memoires ) « ob^ jJ I » <uL& ^) oLu^L^J! ^ «alj^Ala J.^^. 4joUJ I 

1734 

ntnn'g j-4 — ui Juuj ^j^o ^jru^LlJlj Sjl>1jJI ^ jjtj 1 1 739 jjjjj ^ 
i,(.</ii<lt ^ <<i n jJI ^_i!LjJll (jl^ Lmojj t 4 7ih t-^tl luj4 ^_tj^ 3l_5t£ (j^jj 
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J_u ^JaU ^j^j^j^U* ^I^oJI 3>-u£It 4Tu^aL (jjSjJ 

^ UuoV/l jlS&Vl 

(TJlP (jj^^J (jf <-d>*j .^JUjait CjLoJS» 2LxuaieJyJI 43 Lp- JIjLj (j^LaJJ 

( > > aj*1752 ^LJI 

— (^jL« d)! Jj i£jU3oJI JULJJ t 1764 JjLs 22 ^kjj «Cn-U» J Lb I 4 I Cil<fV Li^ 

y t 3A ,„^a 4^p. 4_uV Jlo 4JSJ ^Vt <3iUj * 1769 

SjjJ^js 4_jj£c3 CjIjJij9 cdifljj < I — iIjLL Ijju^s >1U m4 VLiw ^ ji^ f 

^JL4J 4_uaj£L»JI 3_L4-u«jJt iiujJI (±« T p>^ (j.u-L>Ji LLvtl <X (JjijlIJ 4^1^" 
JL». e-lh ^U»! V j t Lbjlj u< ^«jj ^'1 ,ult LjIj L^v j-^j 3 aj£L>Jt 

LiiLLaJLuJl i^jjLstil <ji=>jJll jG <il Laju^. 4j| ii2jjL*JI 

jjSLJ (jiLc 4JSLJ tt_jJiill 4 — jjj^jj ' 1772 j_Jjj c*jj^ <.. <<it — Lc 

JUu ^**^ «t-jL^jV!» 4jir iX (jj^y ^<»Vl 4j (^jjlj (4-aJb cm, < »j 4jI uiLa 

r 1794 r LJI jH\ s j^SJI 

-«J» ^J^aj 4afl Jtfl JjIju ^1 — ^! ^4^- LaLLj «JlAj) L* t_j 



Llj^j U lij LuT|»Lc. jui^^i^^j Ujuc. -1747 ^UJI ^ys 43ljL^4 ^>^^j (*) 
Jj)V%„ m.T Jj^V! ^Jnj*. UjlIc <Uju» j-'^i JjS U L*Uj JjUj I i^jj 200 juu 

caLJIj j-oitL <"<rti^>*l iiuijj-ill SjjMI J»-t>« <l*.j^a i(_jLfcjVI Jl^£ jJ] 3jLui| (flt$) 

^Lxll jjjjj (>a (-jIaj^/I JUjfi. JlocI J^j i3jj!J1 Cjlj^la J£I (^>$>Lt _ >ttx;t> jjju JUu 

.[sjWl 1794 p UJI jJjj^ 1793 
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Jj ^ylJI SjlU itilJ j ^sej jt iAl±M c-b^T 6 <j-A JjJa! Lia) Sjj^iJLj 

4JL4 ' ' • ' /)| 

*<— <%SUI j — LajaAj — t*u Qja 4j — ujuj SjLjJl ^ «_u3 

• Lf^H^ ^u-^t <^*J <jla! y ^j-cuj^ 

(j g *** ' <j i i ^Vm 4j^j>iJ ^«_L4-ua3 ^uajj .^jj^jj 4_Jj ^_*JL La j^Sa^j tijjjf 

S-HjSj ^O^JI (j^J ^ .^jVl <ca=j>J 2UbU>» 3^ j^jG ^ 2Uj>UI SuiojJI 
^ <>°J^' j-c^. ^jJlZLI 3jI — >. 9JjLst>a L^iSJj t4rtja,>Jt ^ 1 4 Lu 

^ OlA^ Jjjjj . JjJL>- (3d!>^ th*- 4 -* IjJ^>* ^4^11 1 jut> L^L« (Jjl>*J 



^ UjV LLaj ^jai UjJLv j^JI 2LI^ LiJt 50 (>• VjL» 

^ Ujj 221 j 41^ 42.964 ^jh ,«j ciUi <jf 

• JjaJI ^Ul <_dSa ^jJI JL>J| ^\ 

.Fellows and Miliken ^ ^Lj^VI (#) 
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<Jiit75 

ji^l ^jJI <j! JLlcJI \jJt> ^ ^JLl (j^J .41« jLLq 4.5 jAj UJ Sj-uaUlI 
P » ' " ijr^ ^IjLi^IVI f ^ 4j (Jj^j jJl ( _pajVl <— aLt-ua? Cj mi r ^j-a 

j tfuLja ^I^jUO ^laiJI jLijL^Jt j_jJualJl j*-^>J LlAj i^uJuLM <-_>! I t 

JUaJI ^ . ( * } jJ^L ^liJI (^SJI <>* ^lill « n.niTl J>U oL^Vi 4^ 

****** ^ 

Lq^a 4jL)I i n'». ^Lal VjJbJLo 1 JL) 4jjjj3 t< n i k^L! • 4_jjj^2 {jb*- J-^J 

<lJLwc! jjfc 4j La J iriMj 1 1830 u^>~ 1768 £y» 4_*jjjj3 ^1 — c 

^j^tilUJ L.<Jk ljLJu.Ii.ri a J^C 4jf 1 Ju£. i 1^*1 w uu I (j^. Lu4> <L>-\ uJU 

1798 r LJ! 

4_ujUtl SjbV t <ys c^Lla ^-J>ij 1 1801 fUl L ^Ji». 

^jjuII ^1 j ulC «Jl (j-uJjJ Sji^^. Juu La ^\ j-4*Jt 4 — j Jl—IaIj 

CjLlLoj <Jl) JltD cul 4j| <U LgJl 1 ^ «"jj . julaa — £1 J-Aj 4 — jjL-al 

i _ 7 l]1 CjL>.jJ,1 {jA 4\cj_«^?c_« ^1 i^JLc<^ tjl -vrtM Cjj-t^ >lr>t <Jitl 

JI^jVj .JSuJ^\ 3jUV 

^_u3^a j^-aJI LaJLiej uiA 2Li nir^ll CjLLaJ uJI j-a Jji-jJ! (j^jJ (j SU 3 (#) 

. <l3tj ^jjj*. jjbujJtj 



285 



i^^JI ^^IaJI tit suil <Lai,l5a 5 a, i . a Jjl^i" OL*12j 

^ ^Ijlj oUiZJI juk <jjj ir" , mj ^Jj . Quasars «UjIjJI $\ 

LuIsLj La OjJt\l^> ( fltsijl I — gjj ^LcsJ 4jV <j£I (L^jI jJ CjLjjusLjjJI 4_j ». 

<j$£$J ^JuuaJl 1 jlA (JJ — £ juu! «Luj^B ^ JlSj j . S^j^J p <ny 

c^Miil ^ 2Lu^ jVl 3j ASll oT tfb M - u***» >ULi Lijf 

(j f ^-3 t_uj . £_La — uJ( 3jJ>J <>a ^jJi (jyl^. fkjaJI Ij^uaJU t_< L2JI 

t jJuj L» ^yifi. t4jf JLu <4j1_jL^>. ^ 4_JI Jj^jj (^jJI ^£ljJI Jjse uu 

«ULu^Jlr. ^1 f, t V,, J lijj.(1820 f UJI IjU-j^lj^..! ...~,t 

jjlj — ut «Lili iAjjjji «UjLjl* ^jLdJI fjJfea ui\ La 1 jjj .^jisjVl j^ylfi. 

— <&jJL>iJ| CjIj-i Jjua^l Qjt iUit*^ 1 <it i'n ^/i tanTK-i J^Ij ^Oj^J^ <?jJ^ 

(^uj-tl Jjjl>ji (j^LloJ jl^cp* (3i>^ ^i^- ^jj-of d820 ^L*il JjLuj 

«UikUI S^iJI LUij .5U»JI stSJ ^ iij^Jll cJK Ujuvj 

^»L_*5«JI J»ij iilkUI iiLLJl jjt ^^-Jl U^l_^, JI^jV lJ^JI >lt v; -» (*) 

• JLAJ L«aB Ja^Jkl LJijJU (-fi^uij i ( _ 7 ^Lxw)V I 
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4-OJJU3 2ULu-a ^ i£>>-t c^l 3 "*-<i"*> O-* J — *4? (J^ (( jrO^» U3— ^ 

(j^ja^j jl*j <jt (LA>f£- o-« «<_jj.it» j t «<^jt» ^i^j^l o^*^ ifi O^t JL 

<>o yljJI jlL*JL1 ^ 1753 j*L»Jt jlla Jji 
<cjLjI jjjkJIj cjLj! i (H cj^IjL: jj^^j LuJLuj ci)ju>. I j] 

(_3>L*Vl Jus-! jljLa^ <jmm j^VI <j£- JaJ& <„<il"i>j <j I <j5Uj 
j^jajjjo 1 JL>J <_3jjjiJ <jjJUlII J^ol^C <J^L«J 

4j?j <jl miVI iljU fjji UiJI 4j3jJU <>a J >«it (jt Ji-^ 

Lalui <ji uuMJj 4J <jtj i4ju>\ <_>Sa*J >*<11>i) jl — uuj 1 

4_JL>. ^ Lr^jt * ." ^ 3Jl£. i_j^Lju J — !U 4j!j t4_Ljl_*Jl 

.<£pJ CiV>lxJ LuiUb ^^tj iCjV>LuJI (jiaAJ 
4_pJl oLulSJI j L) Jj-dJI Jbus <jjSj La ^jusj! (jJJ Ucjscjv Liajl — j9j 

iiLsl£j 4ju£>L>.j 4 Ausi iLi- <3^J — ^ ^Jil jJuj V 

4j (j? — i» t CiLil^-O. fj — A <^J-a 4jI ^y)} I j — taj 

tljj Juij <j] <jSUj V fljjvl jl t( j;jJLsJl ^jajJLc. — 

£jq i^ltlj Juj>- j s&j ^yLl 4\iSi uJll fhUajtJt ^_i-<k^v CjLaJLOA 

(JlaJ - - g-Lfja.^} <>4 4tjiKTI <j] . Lluiu Juij V ttiHj 

ojLu^Ij (jjiijj (jjj jJaUI LiijjA Jii <_>uUJI tj^lj (Jllaj^ t_iljSLI^ijLA 

.4ic (_ j U .jjl jJflJI jjJ t^jJI 4j3L,iV t 4-<ula£. *JJjt 4x1 ^ , ^ 
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. Li-fc L^lua^oJ Luil J ^jj V j i jLOjLjJt JuJLu/ ^T^o-cj ^ Lgi.L<3 

Jj^jI 16 ^ * ( _ y iSLll CjI j m -v. ^ Jjjcj Jl — ua£. <>«j-a L^J- 0 Juu ijj-uJjL) 
<— Aaj 3jjj «L-ja JJ3 p? < 'l ^j cr k, «Lfljyfc ^J-JI ^—«u^JLI <jKj <1788 

' ,U.(. uj < _ T 1>. j mi r £ — ljuLlII <jj-3j( (J7 ^ (jlUnt ^-cjcTo L&lS £-3jJI 3jj9 Citjjj 

<j1 ^jJLj jjjl^ .(tdJjJ !_>. j^j 4jjji3^ JIaj U£) 4j<J ui J I cjU^JI 

Laj UVj (_3jj-u tjj-sjVl dLpJl (3^? i<LJti]| t^jjSUI S^iill 

O^ljJi U>^' ^ J'J* <jr* (3^1 J^J^ £U>^ L"*»T L>«D^ 

jj-3JI CjLIuUj ^ <jj^W J^J <>^ 

C^jl^^l tjLLujja 4JjJLo ^ — £> 1769 (j-Jca ui£.f 23 ^jj jS" jjj 

£33j *Lu*j>^ (j-* 0^" 6^' U (4i3j — uua 4jtULix tiJl ju^j 

<liJL%I(j ^ZUI ^JLft-LtJI CjLVj ^l3L3j j-uoljt p^U^ 'j 
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2LiSLflJI ^£.jJi Lr — l^j .(>jVI j^Lw c^j « JnrtM jx.UlJI ^^-JJ 

. J^L jAj Ijj^ jjjJLfl C+u SjLi) ^ n^>t l .i^Lcl 

JjT jjUil uu< ...«tt J^il <^~l < 1769 r UJI JSIjt J* 
jSLJ .(<ujV jljJI »U m.I ju>4) <^jjj^£I j ^ — tJ <J[ (-IjuIsI L» o^-j — « 

<GLp. Jl ^la £3jj Jloj i^jlli «Ui-I ^ — L«b <-3>*J £x*-o! JuJ^Jt JilaJI 

Lr^J ^L^l >^°^ .tiJijGSj 6j^uuX\ « u tjjUT I ^jjbJl» jjf5J 

4jusL>. CjLljc ' ^j^iJI ^1 I jufc tfj^A^j 4« LjUi oLcl — uJt 

j-ljS^ Ijjf ^oJI Jj^I j! lilJ j . Sj^j.tnU HkL J^aJI JMiw ^ 

Ly k. Jjjuastil 4jlU ^y^J L*^ic ULcj J^jkj jLJLl I JUb t 4jjii^J 3 < xj 't< t 
£/UJ L^juj ^J^jsj Loj4 1 Jl>. S^Loa 3j l-u V I Lalu t^rjJLbaJ 4jijaL«j ^1%^ jl^o 
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i JAJI 4JojJ JjjjJI <-3>^J . jLJLjjja it^hjju^ ^pJ^/l BjLjj 

JjjjJI L$ — L^ut jJI SJljJlsJI <2jjIjuj3 — i 4_L<w_>L£t ^ LuL^s UISU <lI ^ j£j 

^IaJI ^ 4jujLx ^ujj! jLtdl cJuj^v j^Ll^aVI L^stiaj i 1770 j*L*JI 4_taij 

^^aj < 1784 r L^JI Sjjjl^JI 2u^L>Jt ^ 4ilSL* j-^j^ .1781 

jr^jjJLl jh-aJ Vi.lu.UJ c-^jjJu 3j,.,,j^a (jj&J 2U*j.lL£Vl cJLIjIj 

.^1 jC&j a^J-Jll UUt Jib S^&JI ^LV^JI ^ ^jl- J**U v h Atl 

4jIjjJ1 ^ jJ j t< j <\ iX\ L^jj ^ ^ *Ltdlj LmLu Cj^j 1 g ?< t t 3 ajLto 

I JJ* tj&J ^Jj ,^uiLil]| Jj-I jm« 4jL^i SLpJI ^JUa ^yit 5 rula j tJ^Vl JLt 

SJjj— ^JltolUl .„Jl^ j^Jj JL. fjU,r>1 i 1782 f UJI 3L«yjl^Vl 

^ c>t <j^l * (#) 1*1 ^ J**JI «i**jt ^J^Vl . L^-j— 

ilajtUI ^ 'U^Jjj ~~ JjL^ ^>^Lj Lluu utA i 1 784 aL*JI Ja 42lsuX\ ryi 

1 «4 

c-JLfljl (jSU . SjajL>JI 4jLp. JjjjJa Jc jU^tl ^jji Jdl L^jli 

L&ji gjiej ilt^tj L^U^a yjs 1 j_u^ LvL>o (LuLtf ^Lstit L-ollit» «UjUJLI 
.^J 4^LUI t-ojLtoyi ^ jj^L (j—jjj jua J^jiIJ ^rtLbl* j-u^jjl_£. 
tSLt>JI ^Jjs Jjjj i4jja^LjL« jjji <jJ>JJ^ Ja* 4jl« tjjjp^ o]—* 

«tiSU .4-usL>J| tfjjl^a ^ ^* ■ - * '*--?-Ht (jJLIj ( j J o VjiJ 3 1M n fjtl d"/<^~ Jj 

41SUJ L^LS. 

~ &3?* Ur^^i jl—iluj^ j^T — i Jjt^ JrtJ i( jr^ ^ ( ^JL-jUjJ 
.4j Lili (jj^jj 4iwj ^jj Jj^t J^ JJ JZu! CJJ^L cLLjJu^ 

L» O^"^ — <iiiJ>ja I jitt r a ^1 jJtU SUaej ui^a Sj^ua Ijuk I (#) 
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{jC j-«Vt JjT SJuju i( Jo^Jl <>-*»J i^JbLoj^J j) . L<u^ ^ (jSuaU 

** & 
jj-ujJuJI 2U^a Jjjj «G^-^ulj c^Lhf^ J^jJLl aiSUi LdU L^jO* 

J /a t l^JLa <t*£<* JusJj i_u LljjL-uI ajV"*< iu"\ V 

«k «a 

. 1789 f U)l J^LJi «>~- cJt^LtJI IjKjG ojSiJ 14 

CiL^U 4j 1*1^1 luIajJI 4_UL*^Jt IfJjJtjl ^1 S^Jl^JLI CjU>UoV1 <jp* 

t ■■ v a/.tMl J1 .:" J tl oU U jua J 791 

<_JL_JJ1 JuljL*.L O&jJall CiJfcL»lj Ia-UJI Cx2l£lj 1Cr ^ > aJij 



^ <>»j *L*ajjuPj jJaiu t U^li a-tLl j ^. ,, 0 Vl „Uji ^ U$j$£ 
(>u ^jjLj jb^lj .<jL»SU L*LwJt J^iiuj^SLjia ^ u rtj«^t l 

^^^(^aiaij.LuIjL^ L„ . j , ojjU l!b»Uj ULIa JaAJL ^x-sj 0^3— 
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djjiJI ,J>.| j_a Juif LaJj^ Cilfr O iL*jj/1 4 inti (.1 ^lu^J tjLU JlSu 

jf£t <_jU ^Vl j-^c jcu! j « 1793 ^LJI c^t ^jUj j-iii ^1 ,,.,tl 
UJ \ 40 ^ r j^?j . L_^> o ^ o- cfij J* <J\ J~JJ < 

- j! - l£Lj (^yis" ^ o * 'y « ) 2 — j>«J^ (J-s — «ij y A J. iIo j! SLlLtJ! £-a La} 

0 f j^jZ j^jj . J jrti^<.A ^ukj ^jJI Bec - Aux- Cauchois ij *-j< 
1 795 j^Ij-^ 1793 j-y&j^ cy* J-^j 6^ ^*SL>JI ^ 

U^a I j^aj «Ll La U* (^jjjajSLU (3JL-JI ^ 30 <_u1 jj) I j-jj j C 

Lr^ 56 ^ t^SL da jJJl*^ t^j-lf ^jj — <^a ^JL^- ' Lusj? j^j — «il (j^^ 

^lk* ^ ^UjVI (#) jl .a^L^JI ^1 c_iL !_ui 

w 1795 

(-SJl^JI LsUj L*-uolj (j^J '(o^ i* («i** 2Li.Lv ^ Jjlj ^ejj 1 aLc 

tj^itj Jluu — uul t<UjL»JI *'~\ '<~i\_ ojh y^J-A J ^ ^ JjL>. j^aj C ^jf 
«G^Luaj! jJ>*lI 4_u(3^3 (jj/UiJI q£l N I JLA .Sjjlll L^-tLi cJpj^l ^,111 
< h*r~ « ^ (jpL, jjiuJ! 4 cHi;Li ^ j — JiLua J< u>,i 2ulJ.»JI 

CjIjjLsJLI dJuA ^ — <i oj-i (>» Ubj^Ij jjujo .(dJLUI 2L3jjl>. 

^>4£. (>o o£>-^lj 4^»jL-JI ^>L uiLij ^yJLc jaj oujjL ^Jl IjliLc JiS 

oj-a^t 1795 f UJI SjIjVI 4^jS^ (^1« cJ*j aui...t i ^ JLSUjJL i^LUVI (#) 
^ JiUj ,„11 ^J) oj^Lu ^1 ^ jlJI v MiVI Ui ot J-^ . 1799 r UJI (jr ^ 

-(»1793 f UJI jULiy» Sj^UI L^c.tl'nl djIjL^Vl 
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^| ti^ji». j ' "Hi 1 U ."j ^ {jr^i3 tjjjLaJlt ^Jj - t T u T JI liLL-yV 1 JlcLjia 

JL4J IjU i4_iL ui / 4jLp> C. ^Jl SjjKtl i— iLASTt.tl JLjljj .4 — jLp* 

•****. " « ^ *** * * 

t>»-^ 6j^J <jt L^j^- cAl^ 0>? (>*) *CH^W Cr^ OJ^ 1 -^ 

julj * 1798 — «J I tjfll jj-JLLJ <_^>-Li-&JU A — *1*JI <3i>^ 

3 „Minati <Glaia^j C.U"<) (^jJI ^jIjJI j — ilj ^ Iju jjJ^Lc 

Lectures in Comparative) «<jjl_m ^ — J* ol j^L*-a» jl*^ 
^Li^c^^^^jj ( JUI ^j) a^U^ USbJL^Ui^j *(Anatomy 

1810 r UJ! 

1832 ^L. 13 ^ (I jJj&I ,Lj jL_^l 2L^) ch^L, ^ 43Uj 

4 18 1 5 ^UJI ^jijJiJI (jtj—Jj^JI SjtjA^j} LrtjS^- 1 JuJl^j L_fljl uaJ 

4jujI L$*a$ CjjI (Jjjjij^jJ L$J^* ~~ (1804 fLJI) AL»jL £J>JJ 

JL>-f «tLSjji f JL>- jjl Jl ^j-a 4j! (_3j^Jtilj '(JJjL) <_< — dJ ^yLl 1813 ^.1 — *JI 

tdJ i (4_LuitLJl cjLjI j-pJlj 4-wJtiJ! oLlj^>J1 ^ <«~* J ^- u » 4jjL^4 ju^. 

5 — tl . — t < £,LiuiVl ^11 j£j i^UijJ^L jUtdJ JJUJI ^ylfi. OJjcLwiJ 

. Qutram j-Is»jI (*) 



293 



Vju .(^J^U S^ji^ ^LL«,t L«l obLJJI J£b ^1 oUl^pJI 

4> ^cj 0^ ^j^^Lj .SJ^JLI uU.^II cdJj j^j <,_JUdl 

<iaj>> So^j iaLi. 4>sjJiLi J — uu epajVl <t>.j ^yLt SLol^pJI SLpJI 
c^jVl JtSLiVl Lu ^Vl SLpJ) JKL^L U 
cjl^JUai fJL_^ 4^ Ji*,, ( JUJ( 4 «j, U j oL-^y Ulu «>*) 
oLcj^s jjj! <y3 cjul_fcpJ1 ^ m> l-uj dllj <> Vjl» jL_S1cVI 

Jil (j? JjujjTj <(oljt rViUj oLiuaiil j oLj£>.jJ1 j oLjJLaJI) <L «Lul 

l^jJ! ( jU ^Jl uiuluaJI <j? ^jJL jjJL>. .^J>, uuJt ^^IjJl L^ijj L&Ia 
i rnilirVit l Ijuk J!L4 >9ol 4jf -ij-se-a Jju J j/*J ^ «Ujusj 

U£ ijljoaJl £>C (WJl2JI £j* 4 tjU^ 4_j|i Jl>. ^ J!Uj 

ajuvi^^jj-siji u^^^ajai^Vi jj— ^5 jujuri ^-i u- ,»t 

2LpJ1 oLulSJt cjL-i^ L_jUj ^^^v^Jj^jJLJI) 

J^J^ (i^H J**Jt ul J*2Jj 'tr^D 12 i 1 ^— ^ oli j j^j (4^L1 (>* J*J (*) 

jAJli U—Uli Sial — «JLI a Ij . jAJi*. *>*it ^oll ( » i as u j| J^JI ^ 3: ... 200 juu ji^J 
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£jjhJ1 uLtTuj jjUI pk, iliu-f t (1847 - 1770) jUij^ j tt .. . <t l 
JaU&l l^U^I ^ ( ^L^Vl 2ujUJLI o^i 

j! (IJlA Qji J— J^tj -ij^j-ll L^lsUj Jl_jJL>jj <_K>jVl CiUJaJ ^ jt.^H 
DisCOUrs) «(j^J^I <b>laj Jlia» 4jb^ ^ Sja^rw CjUJo ^ JJJ^ 

^L^t ^ «u&J 1 1825 |*UJ1 jj .Inti (sur la theorie de la Terre 

:1812 r UI 

3J|j jlM CirtlV iJt SjJusJU ^^k. <-3j — *jj J T 

(jLa^laJI (jTj ^ 4JL*JLu i^LIj ^jjk L m t, « h 



^1 titi JLvVl £-±*->- oh i * jL ^' (jr^ SjL ^b (3^- L^J-^ O^ 2 ^ 

a ] \j&p* t 4jjl^ < >t 3r S^Lcj fl *]£-..*i4 t^t (dj 

LlUx, L^jtj <JJUJ ^yJL. «dJtJjuv» ^l^jf J>4^ ^-^>JJ CjLjjj-i>-Vt (J*-<ji 

I jj£ juu! ^aj lt ^JI caVVl cjLI* ^JiiVU^i ju^» ^jVl 
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JIjImi^ <>c l Jj&\ dijlj&l Ojj^J <j? JU V ^1*J Ijufc^ 'U* *' '"t l 
4liio! oLj 0jl£L_at tjf JL>j JjLA .CiLj^A^Vl Jj* — <-u 

.1744 r L*JI j^ljll .oJjU^ 

Cr^ < j*JJ^ > <Jm« l 4j 'Ujf* ^r^-^J '^jLcV J^c -V 1 -^' ij— « 

IoaIhV* 1809 ^LJI ju^tJtS^j .^jL^LA^j j^j^ Jj-"»j J^o^-£>W 
UI 

^ lij 4 v Vl L>-« J*W ^ W 4 L-Ap- 

,<±jjl jSJl c-t-i-Lu..) ^l^jVl ^jas»" siL^ 6^-^ fjr* 
^aj J844 r UJI 1772 r l_jJI ^j^j^ jJj .aljUV jLSit^ 

j mi r ^—wliJt CX>^}\ <Jj>&\ JlSjJI J>L>- (^jj^^-l^. Ijj .((ji^Lilj j— « 
*LdjLaV jKal cjjjL>u ^^yllJlj ijjIalJt S^SLaJ 3jljjl>. Sjjj-ta jlscH — uA ^ 
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Ijuk LjCuLa) 3 jpJt i>\«tl cjLoISUI ^ — a cjIj-jjlj — ujU ^jt <n 

J-ty Liil^j CjMjJjOJI A l^ak- ^JJ^> CjLjI^j^JI 

<iuASeJ j_jJlL<J <J£ uj jjfc J tj-jlJLo L^J Lfcj_i£. i (jl'Vfl 

S*^ 3JjJl>J1 4j_ljlJI £-A ' 
jlieji <j — utuJ ^Jj i4_UJfl|jl jJI JyJ jj^J l ^£. I JL>. 1-jJjj9 Ijuk J 

.jjul&j^ j&al JajjjijJI ^_lC *>j Ait| ( ,ij cdl Jll9^ 4_JLlII 3^1aj>Jl 

^LkJI <j! t4_u^.a pLuaju t *\ $ CjLuij £_uuLlll (j^aJI jAta-» 

(j! C*jJ? <bt 4j5 LL& fJSj&JJp* j dtj LaJLuC. <j) uMI J jLb 1 8 1 8 

CjJlssjI L^jfj *3jL*lj 4jJ — u**. 4jJlJ SjjJ-d 

£_/a 3 j ni^t! p ■-^■t 4dll-kXI f 1 <^ Vl jJoLlj 4_dJ^L> (jyi^. iLa.d'a ^j-ujJ * Vl£ utl 

oLjJlail) 4j JUilsJI 4_ulJI p^'^* JLaj^j Lucajf Jj tOLpuiU 3rtl"<VU »1 <>ir Vl 

3Lsj (jja 4_Luu Juuj i 1830 j*L*JI jju£j$ £j*uij .CjL^>jJI 4jJLu (d I j 

jLjVl dlij (jr i£. Jai& 1 'J (£ajJfljj*r 1 <>> jL>> ^jaA jj uu <jr 3 luiljLoV 

Juuo Lubjl Jj iOLoijJlj CjIj uoJIj ob^JLaJl (jru CjLs^IjlII 3 oJLpJI 

^1 j^laUI ^ JuT 4_fl jjdl ^) f 1 >b^L» S >JJL>J! 

iJ rL>. '•*• ^j! ^ *i * g^l jjVl ^jt j tiu «iujj ,ciJjLaV L^j J La 

d^j.C^jJUl tjt (j I| JSVl^ jf iJL_>Vl ^\ A ^ 41>1j Ct m.t 

^jic ^^".1 <<lj^ Ij^juaJLj j l t4 »ji Utl 4_uiljjb (ji J«*U l^^'LJI < jjj t<_lLj — uil\ 

j_j uiij d ^b^"< ujj diL^Ioj ^4 Cj^jJI 4x.Lcs3^ (jjj ^ ^a.jjUn ^JLtil cJlloj 

^ jl£ ^1) 2L£jLOUl J— (<U 4jIUI r n jjii Ijia^J .^tJjUII ^UJI 

A rt >>\ jX\ J\ ^LUI J^l ^jut ^ ( ^Ui ^ iUfcijk» jlS^VI 
^-u*j (jf ^Jj (jttt\ inf JSLuu jLj-cuUI LaI^^ I jSLaj ^j^j.IjijjIjlII jjli'tL 4 1 t»] 

w *jjUt< L-jLfteTu'VI (JjjJa jjU'tl 4.Loij ^jjjjl J 

.(the Discovery of Evolution) «j^LjJI uji ujbS . jjjj .n^u {y> ^LpaVi (#) 
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^1^1 (jj-^i f^ 23 Ji^i 5 W^' fj^ Jt^ (J^— ^ 
j^SJI ^Jua ^ LlSLaj LUj J-^J ^JjJLuil ^UaT cJl£ Ulu j} *J ^ 

f Ulf J^aijfJ Ubj! J^i * uu-^' JS'j' J^J 'J-*^ u^J' 
^Lj-^JI pli* 0^ ^ e^i W^y^b ^i-liJI 

.jJUa £~A^JI Jj^jt ^ fJL*JI 4jJLA (^Ll Jlkjl ^jJI 
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Taati (ibJl 



■'j* 



lili 



3 jjiJI — »-jJJLt JJ — ujJ La 

t- 

(jjuL>.l L*]slj J!Uj (JjlZI — uiX1 <jf ^ i 
301 



JIU ^ j^nJI 4i_u,MiJ Lot — iji t ju* iilli jLocW ' t3>^ 

4 ^ jjjl» c^U t ^n^i^ (JUJ Lu^Uj) Li^j oj-^u jj l^jl Vj 

(> _^ «>0 o>^l ^H*!! ^ J^J 1 ^ 't^J ^ ^ 

^ ^joj j—utc jm u>^i t 1 ^ t* ***** l^jj^ 

1740 ^ s J^_J. .JLuj^s BjL^ tr-*) LpM <^ Xjt 

J*lj^ lUSj . bjjjt 4-^> ^ liift Juu^-^ ot (1780 ^Ji>.j 
eA^j <(f*iJI 3 L^ullaJ^J a^j^lj 3L*l>i*JI l^jj— fcJI 

Ulu) <j? U JjVl 4^L«J1 

^ IjjfiL. U j v- LuLU e— iKj i Ancien Regime ^ j—aJI r L_kJt 

. LoLu ^jjln >^f IIa^ ^jjj o^i cr^ ' J ^* 
^ ^Ui*Jt ,«.! Sjjjl^ cjIjjI ^ /\ <(jL^M 
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CiLuJI *Uk: <b| IJLA <>. j^fj <.JjJ_U)! ^/G jf 4tfL -U ... t 

j-ui£,£"jLU1 U>^l Ct^C?^ -J^jj * U ^h^L^: ^a^>o j juilij 2Lul^> j> j<" - - 
.(j^a^JI ^«-^if j-^jjj 4\jUJI 4_^jmJ| ^loir" ,„| ^Jj lJJ U L '\' 

«^u^ui» SjIj^JI ^Lia (1736-1686) c^j^J^^. j£h\ ^ 
^uSjJI SjIj^JI ^LuU JsL_i*1 ^jj , 1709 r UJI ^^Jl 
o" ^j^l b'j^ 1 o-W 2 -» di j-»' ,„1 Uju^ J714 Vj 

^Jj .LXI ^ ^jL^, Ld^« jjt j-l^ (1729-1663) o-^^jJ 

^ «w- L J^l^i (1744 - 1701) ^j, ,„<,„, ^jjut ( # ) 

•[f^j^l] (Li^ <ji*J 4>*j ).!'"Im» . 1742 «UJI 
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.^LUI ^Jul ^ (U*JI ^J^S ^ jdl UaiJl jV 

LsJlSj l-LcLuaS j £ic £^1111 (j>SJl oL-tluujf JUA j»JLSjJI j! j— ^jJb 

<y» 4jfii->1 4jLulH SLpJl ^ 6^dJ (LjU^^ <_£i — jJj) ^LK*" 

.^jjjtJjl ij£. £jLj *cr^ l£ (J^^ <j^l *( ffi""'U J^) ^^-3 

^ JaSis joJj ^ U! juu) 1728 Jj>jI 16 fjj jjj^j ^ ^>L_> jJj 

.(JiJMj jJlj - dJtjuaj4(i!"VU Ujjjl ^L*j1 jru ^LSjJI Jajlj^ll 4_2a£>. 

(^JjuljjSL^! 4-J}i ui jJjbIa <USJj iCU — ujUIj ^ t<j,H* e^-^i 

Jj-aj ^1 J>iaJI IjitiJJ . jUaj jjvIj J*£. tiup. JJjJJ ^ j n» 

JjjJfiJI j) cr^l * j' ^ jSL^Mi: <>8 J^-^ J^l cJl£ 

tiJLiA ^JLpJ • Lulia^h) c? — 3 Oj^J UJXa UUH 1 — <-uj>3 ^ jj^J 

4jMj o^j^I 'Vj^ t^jJijjSL-wf ujaj^ ^t^-jUj 




^1 ^L^Mi. ^U*^ (ju^G L^jjl^ ^L^UVIj 

r^o^j' 5 * .«utijoum Vjf ^^^^1746 ^uji ^ 

J^v 1748 |»LJI ^ 1( >$ll ^jl^I ^ j^^Vn (jf 4 ! jljt 

*Uu£J1 ^^jjJuu^j^ JLJI^I j .iJaJI jb— u,T .(1790-1710) <jrl]j£ 
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3^_2>J tlll JL>.V f.\jJt a ^»jJeIudulj .(_£^>-Vl (Jjlj — <Jt!t <j-a jl 

^Jl (1752 j! 1751 f UJI Js) JiHI 

^1 jicILu«l <— ca— ,«■« j L-JcaJl 3,1^4.' *LljVl (illj m« Jjj — uilj 

Jl «_ikJ1 

4jI j) CiLv^UJI 

j Juj La \-i\j-uj (jJajjJJ (J J Lu ^^JLc C<1<u <!ulj *j*V3LJ 4ju uill ol^jua^JI 

.j-uhJ1 

o"iHJ Jjl t(JjjJjj cjj—jjjj jj-c <jf juu oL>.^L*J1 ^jub l^>_u^ (ji^il iiuj 

JiiMjj «illj (Jj2> I (jk^L^ j»ljLseii u I i LuLUjj-i ^Ij3j 

4iL LtH2* M «^j> 



' ' '■ 



4^LuL^JI oL^JI <j_^a ^IjVi Iju o? JL*^ ^J}L_t 

Jj3^ <3j t tl 4juajf^>. ^^LsJ t_j-LaJI (JL»=_d «^LcIa-uJI 1 j < aui tl » ^ i 

IjLA («JoushJJ .4jJjjJ1 oljj-ai*U J^lLo ^-MjlJ I^LIj^I (jjSi £j\ Jja] ^^ic 
J^jiJ tfjlS (^jJI j-a^l (4_j^5tj frlj^^ 4-2j>L3 cJMj i J— a^l 

^Jl «Lajju La <?jLa Li^ tjiljaj^tl 3JLx^>I 4j<tlc. 3 ^Ijj 

oljU. ^J^J ^1^1 0^ Sj^» JjV cJJJJ *UirL>^l -'J '"^ uri^ ^ — 

«Lla-i^UI »1 alf (j| (Jj^j i^_t£tjuaJI fjj ^ * " I JUb ^ « ^Zl^j 
• iSj&J ' ^ 18 «LolnJI djLoll ' ^ <jrlK! ui (JJ^JJU l^jl^ cdMj (j-^j 

j-l>JI <JT ic (Jj-taj*j j /(t AUt I j_t>J|^ uJlSLll J.j,x<,t^ajJj A \ 4 A f 
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^ J^tij ^ULi ^>J\ ^o^JI *LiL) jj^la ^ LikJLl 
cdljuiij jjLJI oLH^VI ^ cdJj .ilLJLI Laj - ^1 

CJmu — uii\ jLUI 5j — £13. 3>ir m Jlf^aJJ ^JjKJ! ^-ajLt-a^JI <jt 

CjLjLukil 1 — 3" nj ^j^itl ^ — Ij t a! , 2 «j 

(jLfl tjjjl — Jl>iJ V LuJ tiup»j . Lgjjj .133/1 Ign-V <_uj J <r ^LuajjJI 

jjf tillj Jl*j <U <jh — jjj -3jUI <jja JU2.l_L.aj — $J|» jjf .U S'a ^ *-j 1 j 4> 

V Lo J-Aj i(_p3Lfljs.Lj L^LsJLtja JulC 3 j 1^3 <jj£i 2 A A ^— 1 1 tliLjjJLaJI ^-v- 
4 m ' » <— iLjjiSJI cr^jj c£J *-3^Lti-Vl (jLa (jij .SjUJI CiLalSJI <±jJlT*j 

.«jLlJI 3 j *i v» g i n La 

Q \ cdli JLLa .s^lai. J£ J£ ^jj ^jjb t 3j ,„L/VI sbVl 

jrluj^ — mij J^s (^^aKJI j^*^) ^j^jJI j^fcj>JI jj^a 4_yi^ ^jj i_d}b 

J^IjJLI iLwj^ JS" ^' J^H" t> 
^ 4jIjl3J3 j! Jj^ar»Jt ^^Laf (^jJI C>AU «^t^ll» <j>jj lo^j 

.3 Ah VII ^LcUdl 

(jlUUI «<:lj — $11» ij ^£. c_tjl stjJI (jja (J^j^t 4i <<il i» l£]}Lj lO 

ah '<^->L*JI silj — $]! j-iii ^jL>JI ^I^JI II» a (jf ^juk 4jjL*1j oJ^L_» 

Ijuk JiU jl .4_SI*jT I ^LUa ci!>LJ^I ^ l^j^ JL_t V 
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^1 3u_u.Lu.Vl BocUII JUcVt „jufcjf^ c*-_Jtij . Lal__£1 
_jJk-j ,1754 f UJI U# f Jl23 <__l 4^>L>Jt 43JL-u,j cr* 

JLt tii>L J>— ^ ^ 3*2* ju£ ^ L^i . 1756 r U1 2__^* Sj*— • <> 
LjLum^ U— oW^W <ua.«H — -Lu.jVl Ji.b j^il L» u^j— ' £ <^J3* 

^ lyJaJl iuijU» ^ £jui i<Lu— Jl <GL_Jj.i oJMj j' * 

_ >ij .,.n^t1 oJ^L r LJj uh* & 

^jJI £»LuJI *Jl«u3 u^j^ cr—jt ^ . ^ Ul>* t~* 

,1756 *Lum£JI 1 ^ ^--^ <S+*t 

^jLij jL^Ij *_SjU.j * <lLl <uLu L^w f J3L. jt__t 4iL 

. (j__c. ^-w-l u>^l <^ ,J ' 1803 

4JLia31 ol^l^JI ^ ^ii^J jj^j *(*4^' f ^ ^> 

cdji J>U .W*)! 4iJL^j oLlj^j^» 4_^UJI ^^Jl aJtJi 

j - <r ^..iT.W 4*13 «cLuaJLt f i j^JI» er^j L« o' W^hl o* 5jjC - b^ 4 ' 

.jJLc (>.ttll g ^l ^L^' Jl 

jjVt V- -Vi o*. ^u=t <1813 - 1746) Jlj o^^i ^ s ^ ^ (*) 

. 1769 ^UJI ^ LiJj^La ^ iji^iil oLyyi ^W*^ 
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^ «j. ' K* u-»^ (*^' <j3 <^JMj <4j ?&uj\ j±5t\ t^-uijjjJ! u,y\ 

4a£,LLuaJI 5jj *ilt 4_j — u*xIL LfcjjjJj Jj tg.ljcj'Cll-^oro Jib l ^ 

4j ^^ojju — ui t^jJI) (j;jL^oJI (iJj->JLl jj Laj Li& Jllijo lIsjIj .Sj jiJ^ii 

p< '"j>J1 ^li^ jUjjt J* Ll*j! ^SLiU jSJj i(Jjfi JUU J n^M 

<>1 SjJjjJll S jl j ,,..>JI <>» 3«iV<n CiLlaS ^ Jir" , ,n ^1 I.TAh jC ... f ^ 

<j>UI pinmu ^lUfl ^fl CjM^ »HI ^JlA JLa tijej *jj>Li SLJUc 

iiajjjJll SjjbUaJI dJMjtl*5tl.(Jjl>oJI jitjjJL* dujLaj Ls^c^J ^UiaI 

1 d « 'i rt'i #UI SjIj^ Sjs-jJi J-BjJ SLajMJt SjIj^JI 4ju& t$ ' " *La 

140 a*» j j oWi^l 

l(j < mil Sjl >>Jt ^JVJ-i Jli£. JjI lm 4J j <LjLji JL*. <_JjuaJ| ^ _v,» fst l 

MjU* ftLil jjjt>. (^jJI Sjj^aJI djufc J|>».J <j\ tlljjfj *4Jual^ L^jL 

frUI JLSojLj 3jpi>a SjIjjv JLrvjj t 4 . » a'i JIjJUI ^^lc tjl^j Sjl j^>Jl 

il^j *(2b;l*JI ^1 4J>*3 Air: JSLoi ^? j!) jUj J5L-JI 

Sjl j^kJI SU*^ j-A 1 J — Ui^J ^ tloJLsJI |*1 JLitj oiVt ^ ■ n^) <yj JJLst« 

I j-tijj .(^j^lft irwj-i 1 ^jJl La SjiLa ^ jaljJ: 1 3jtj^>- 4j^jJ ££i jl 4_aj^U) 

^3. Jdc MLj> u^-J (uil 32) JUi*lJI 4j^jJi Jmz. MIaj Jjj ^1 « 
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°122) Sjt ^ a^-jj jLui *UI <>* u^j 3 r .Mtl °212) oLJiJI 

SjIjj*. Cijua2j (Jiap! I» u i ii_a °90 4 — Jjlj^ 4_>-j_} tHi.il j 
(jj» ji-uaS JuJueJLl 4_t^jjJi Sjlj >JI t JlfLa^ i^SUj.i-S °90 4_l 



1-tLjJ 



°212 

<,£.>Lj ^.Lat <i-iLal mm<V1 ojla £t*s* cdMjt °90 <yj ji£L jjp ^ 

(j^^lj i2bjj^a La 4JSJj 1 1762 Jj>jt 23 ^ u rtr.iUtl SjuiUJI 

Q^xuaib!La <_>Lui ^jj* dJL£.L-oj ijlitjJI ( a7 i^- c_tjL»o l£J^>Ij 

i 4 M*<1 «Lfll Jl_U£> (j-UjVt CltJL^W J ijLstjJI 4j£JfcJ #• Ij^V j (^fl <l£jLfo 

Sj^jj 3^_<i cd^LJ r.3rt^ . (jjUtjJI l£Jjj>JLI 
Ji^ 3 «Ahj <£J>y -(oiP^j) oi» 1 -* u- "— ^^3^' 

1797/1796 ^-IjjJI aUJI JiU olj-^UJLI o-- 
JljSujUJI^ia ^,1799 
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jj^j tCjlj CjljL>ijL) (3^*^ 1 a.ft j^jJb 4_uaitJ JjLfba 4_ojj 

(UJI 

^jjl^JI oLiLi^l d^jL^Jl ^IIL) j^Ijj UitSj ^ cjLvjjb 

4 fljrt^t lj i4_ujL*J1 tLi^jfc-JL 4luaJI <L2Luj (JaLus ^uaj 4. J, 1*11 Lo> jj j-tSjJJ 

l^jJI J-fc J-4xJI ^ JJl>. ^ jJlj (0J-LdLt£. J£j Cjlj <_ijJ uil <jj J>Sj 

fci* 3 l^- o^j — <>*— " jW^ (l*s=yf o-^r* c^^) d J— ^ 0^3 * 1736 

j-fl — loJI *Lu ^ Jx£. ^aj — uJl ^ji^U l>>-to J^-^ ^ (J-«J *4jk ifujt 

(j-*) j - J fc - iJI 3 4jJLd^ <Gj j^L (jji SLpJI JuS ^If. Jlij t {j. n gj.-^- 
Jl^J^- ^ f»Lmf |4-tLu^ 4-4X.Lj 4^ uiJuJ 

4_lj! 4_<ijjj UUlAl t^JLifj i LuJu 1 fit 61 aji y c- L 4_JJ jiklJI S j^iVl Cjjbiilj 
^ olsLaiwVt (jja 5 1 mini jaj C ua T t iw I j CjjIjj 4j£.jJ| tfjufc (jl JLjj uJI 
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p t." .t ^1^1754 ^IjJ)^j.4^L4^Lw V -u^jj^ 

^ . 1755 f L-JI o^J ^ <4-*<Hd c/tff t*Lut 

SjMc ( * ) Uy^ 20 UjaS cjL-aju-^ JjLLs ^ 3jJt L^Lp 
J^l jl^Ij ^jl» ^ 2UiSJLl SjuUI <> ^ 4<d ^ 

jljlj * 1756 f Ull IjJJjj^— «f ^1 . oLJI ^ c/tfM ^ 

^uji jib uiab 3Lu.uk ^ut r U)i ^ c& 

2LulSLoi ^ ,4jl*L>JI uLu>J ^b^JI <-U* ^ 

u j*c auL ^iu: suwUJi j! ^j^ij .4jLooJ a^>u. ju^L f LaJi 

JUul <>» JJ^J * o^UIl Ja^ll J^b Aj 

. 4_£ ^JJ jLkJl 5>-a JL^—o-l 4-ul£»l 1759 

43 ^jJI ^^j^ lJj^JI ^jj^ 1764/1763 ,LLi 

.(tiljjBl; V <ut dJjjtuil 2UuJJL 4JSL<Ulj) 4ju»UJ1 

Jj! «j^ j (1729-1664) ^j^u L_^tj 

^ 2uJfi f&i* J-J^ 1 1712 ^UJI ^Li ^jli^ cdj-jt» 

.[^1] UA* ^J^i '1813 ^ 1663 ^ ajjla^. ay^J .W guinea (*) 
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4« <jf SjLiVL jjJL>.j .^ aU I £TjL>- (jyij *Lil ^tls — SjLtia 3 ^jf 

'lhW^J C? — "'l) ^ uj&.a <-*>J>>«J (j^ic. J-ftj — iu 4j? <Jl j->*\ 5j j«it ,| 
* J^> £_L>^ t3d/^ L"tLa (j^L^JI (jj^j tl^-cfcj «Uj^j fuJLij 

' rtj >>» Cr 1 ! O-L^l J^-"t <J| J^Ji iao^J J£ ^jI—mU 

(jj/LSJI cot ^>-jil *(J-<ijSH,I lJu^>j ^iLftj *ll!j^>JLI J-**j (_^L!j .<j-ujSJtl 

L^l L^J^ (j »M<t ,| <-flJ>>a Ji-l-i (jyJ} JjLj *La 31 J^JLJ .jl stJlj 

^l&i <u;,mi ^jlj^ *crJ>^ y cdjj ^ Liiy *jiiJi < rtjiiiG 

<U« «M l JjiUj Lcj« t( jjiLiJI — u! jLit_JI (Ji-Jj (j i< X l 1 uiijjj>J £l£ 

dUjj ^jjj — >JI JaJuJaJI |jL>. yuXk Juj-J <U£ jj w j?) 
(jjj 4_ulj ^jg/l l<tl <jf 4jjl jJLl J_3U (jSLflJ I j^Aj '(igji^ tV\ 

Sj^oJI J>^J -cJ-J^U lJujj>J 

jA < t «nntl (j? olj ciJjjtj . J[*M IflLai tiJjJtlj ^jjsJL }Lal£ (J7 j <_aj (jLJ 

(jyii 2 ^AllaJI aj-A (jJ4JJ ^-usjf (j! — tjij — (j^LuLtl fJjJULa ^ lm[j 4£jju La 

j5tj (jyic- ^jl^ JL^aj Ijjiir» U (j) Jli jij Opticks <ZiLj toA\ 4_iL^ 

<,rca jjt <(^tl ^-ul>JI (jl dllj i t i i «j 4 i <i A i ^J^IAJI 4J ^ < nv (jja £^«u<l 

(j3 ^* J jJl <l ct> 4 j 1 1<*1 LoLS^j^T SjIjaJI 4_La <_lj m" (^jJt d U , „ 

^^juuuJI jUl Jj-Sjj (j! d\j \ — <Ilj ^Jj .(SjI ^>J| 

- S*L& >l^? 4i** o^L. ui ^ .dJ>*JLI Jjt.V.t ^UaLiJI 4^UVl 

L^4%%J jlit-JI C*\£j3*ji JjLJ>0 (jt O^Uj t^..<A*> Cllli r «Ty'ill (jf dujZjjLA £-A 

JjI — ui OjSLJ j^s^l J*--*? tJJtt >* olj <atmospheric engine (^>JI CK^J^ ^ 
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4,t ^jJt) tj^l i_%^s J£ ^1 4^UJ( 

l 6 ,,.or ^ '^J^l ^ ^ ^ 



.Joj M.tl J* <jjSLi UjJc Ij&fcj cr* 

(j^l <Jl^ <>.L«JI (j^) 6^ >M 

jij ^U^ua ^ioLj .isjjiJI £^3 Jl^l ^-*JLc ^UjuaJl I JJk 

J^u Jljj'tf (jJ^I) (j^uSJll <Jl^>o Ji*^ 

, Ja-^T Jui! ^LSJI ^jlJ ^3^! ^ c^ 1 — J 1 ^ 
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^Ic ^yJL. ^cJ 4jf jJUJj .CjIjJ ui jBjJfVlJ tiJMj I (j (j^ SJusKJI 

c-jjr^ (^T j <lli ^ tilMj 0^ (>* ^ ^Jl)! 4l*JU-»j) 4JUfi Uj 

<> La diJL^f ^ 4*0»? ^jJl ^ ,V,<| ^L 4^1 JLu 4 (^LJj 

*L» Uj^ u^Mj (ji*^ <>* * -^l L* li| <u\ d>l j <1**J ^ 
<j£Jj ojUI *UI SjIj^lUpJLs. Iji^s^bj^ja: jl£ ^ Lili ojl-j 

^Lu «UI J*^J U *->jLJI *UI J^ <> (l« .«A'i oWWI 

jL^JI «Jii&i jlui ilol^JI s jlj—^ll J£lLil «... ,.,.tl <jf 6^1 

.(«.La 4J^>oj 
,1769 f UI cfjUtJl 4^ j*** £-1 fjic Olj J—t^j 

1767 <>. c^-^l Jlij ,lj— iU* L,UG UUJ J**, ^ 4_£Jj 
.LujjLiJtf sia lilfc^ L4J .^jLibjSL-Vl <=il>tfll UL_^ 1774 
1773 ^ UI c^jj c^jU^jSfl ^jj^j 4 1763 ^ UI <ya ^jj^j 
g^T ^Uii-j-» .^JJ jusi 1774 f ut .(ttt^ *J a_4;Ls) 

Lunar « ^-*-HI 4_t*-»^» |i_uL ^J^ju 4_Ua ^ j Jjj^a <j-«i-ua I j 
V' "W j*-— 3 c^'j *(>6— " J£ cr^ oj**^ Society 

.(1809-1728) api* j-^U ^ ^ dj Ji-j Haj .fc^b 

#lj^Vl (j^i 1 j-u^ Luajf * LjLkj U^Uo L^JM*- t^jUbJI 4£^5c-a 

y4VI ^1 : L^u 

^ ^! slcj^oj ^^li ai^m aJi^ u i j} jUji julj f£*ui jL^. jt 

<>* * — 2fi * 1775 r UI 4^15 cilj g^jj . r jM_JI 
«1800 ^UI^jUJI^J^JLL^UJI ^j^^ jucLSj.o» 

^L^LUjJ^ 4-JJLI 41^1 j £j ^ cJ^j ^ 4J&J j ,<l^ 64 *j-*C.j 

.1819 .j ..t* . ..a f 23 
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^Q«j>J tf b^SJI ujL>o 

uiuj . Lp^^&uij ^juji c& **u&*i\ 4j juali ( ^+ ul yzi\ juai u^j 

^ j^JI J^U SluiLjl^JI SjjSJI ^ UjfcjjJj j^j^ Q3^*>5 

«Ju)j>. ^JJi * J* U^tejUof (>»£J1 UJ^ 1 

^ - „LuuSJI ^ ^jlaIU 3^i*JI Sjk^JI iLJtil <> *^-^LH 

.4jL^ ^ (^SLi (>c (jjSL» U Juul cfl o* 

jl^j J733 (jo/jU 13 ^>^j vj^ «JLufcaL'^cyj^ i' ««i h 
Jl Jc Jajuj i^j—li oA^ 4 o«j}U L*jLu3j ULoj J-*aj *c>mj> 

j_uc. j^tij JjI. SjijjjjJl 0"J^ *^ J^*" ^-^J"* ^ tCll^iui Cj-u< (ji^. 

t j^j 4 ^J1 o-jVI 1740/1739 <> ^jL^c 

JjVi,«U o-6^l> o-*^ «r^ 1 5UiJ ^ C ^ JI ^ jUj * ^ V * 

^jj ^1) 4jVL^ ^Jl*| Ja^utU (Lu>a3 O* 4lc\^l\ 

4j julZUI ^jl jJtl ^J^b 1 752 f.bJ! J^lj * UhI^j c^Jt 
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aJuib a\ — uuj (J j i^a l 

<.ijy\2l\ i j^J 4 y.jO u ^ — <-ujL£ ^ ^ juLSlJI jjlc. {y* 200 4_>ljJi j j L> 

(jrj tJJj JuS 

* 1689 ^ UJI . j&ji « t ,,xt a^bil a_u^i ji\ 2u^jjii\ ^ &jjt> c^K 

(jjjl^ jJU-a i3 JLLasJ.1 Sjjilt ' • 

(j^Lajjj t J— flj-i J^ta Uj^Us UrJ— j (j^a j^Jljj) j <im <>«lfLll <jj UI 

<jf J-*J <><»>JI (jm 0j5<$ JLkj Cjj — cu_3tj| 1 4 '/,<„! j ^O-iJjLfc ^.LJjj <t> «jltL» 
f^^lH U-I U» j) <i ' » a ^-aIosJLI J^b LaL*j ^JulSlJl ^_ajul 

(jj>^ C^ 1 v' >*^Lj jji — i icdJ^j — ^ c^jL» f Laojj ^ 

*1jL» (j^ajj Vjl Juli -<^ujul23 MJ (^JLjLSj V 4__.L 4 ,„n\ < ^,o,t 

^$44-6 fj^\ U < J LkJuiJ ^Jlt^l t4_2SjUa 4_jjt-aia_ii 4_uuljJ ^JlSJLI (-jbSUI 

J-*aj ^jJI — wJlLj jjj^ t^i.? ijj^i 1762 j*l «Jl 
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^ Jl>oj 4jum\j SjJuuJLl 4j>SLoJI 4jL»UIaL> — utjjj j^cJJ 

«4jjIjJ( 3 <»1t iLsjL>.))5 «(jjjJ^oVI jjtlli» LL& 3j£UI <GLb£ jru 
^ jjjLUI ^ oh.^V A jru SuiejjLiJ! 4^jJt *a}U!i U^b^o 

.jw— <ii£- (j^aLlIl (j>oJI tr*>J 1200 j-« Juuu 4_tl4j ,JJ — a 
<UL«,J£ u . ^ rtj p! ^.h i.ajjj -iloclj 1 1765 ^Lttl djojjt ajuaU.^ 

^*^j0^^o^L*jl» j^ c^i ^bkj tf^l ^(j^'j-u^cj^ 

(c£>^ JtW cr* *l> L* j« j*) ttf * ^y*^* ^j** JiJj 4jjL>^ 

££,13 Lttfcitfj. 1766 f UI ^ 4^111 2L^JU 
Ot i*£ 250.000 <jj£y ^oJI j . 1767 f Uli jjl^ 

^ c^H^l J J^' <_r* J W >*J JUitVl JLA J£ jj>otj .^*U1J £j>j— *J 
Luis^jt LjLw lUrt'^ ^ UH <jf JL»o ^ — uiJ jsej t^ic I — UISj I jjj 

'kjU-^ ^pajjfc jJb 4jLtIa.7< — uj U J^oli -Jto^j-aJI L^dL — <j< ^ 4_J3ljL>ijJ 
^ 2;jU,M L l jjijJI diJj J>L>- (-^JoIa (3^*J Cij^V Jjvj^ djjjJ 

1,,,.,^ JfljtU 1767 ^LJI j> J', .j—ic o^ 1 J^ 1 j' 

(jj» bjt£. (JJt *jtLt4jSULj jL_jljjJLl 4j«UlAl ^CJ . jJuJ j « 1 1 K (JJ^i ^ 
jjii uyiTi <ubL£ [$iU i'<n" j£\ CjIjLjJI ^ !<<t>j (jj — "J-*^ c^^J^ L>*^' (*) 
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rtAiU .(1774 ^LaJI ^ cmufib 3^ j <M~.a 4 j «.ijjjI SLijLL) Unitarians 

dLci i 1773 ^L*JI jJljJ ^3 4lLal2| Sjia 4jL^j ^aj < JjLfl^l ^ ^' ' "D * 'V & *' 

Lfcj <LaLdj *-a i Lj^Juju ^ju1jPulu\ 250 O^Sk 



Lua^-cj VjJ^tuaj Laj^uLjjjj Iji — m"i i h a (J-**]) ^Uiitl <j^L? *<_r^ LM dJ~i^ 

cJs^JI < _p>*.>t LoLi. Lujjju 4JL*£. SLaLlsVlj Ijuk 'ojjjlj'*?» Li^s 
^jJ() ^UJI ^tUjlJI 4.Ur Su^jUl l^I^ c^j 4J j^Ijjj i( jj^tL 

J0\^ 1^66 ^L_*JI ^ 4_o*jLk]1 j-JjJ i . ,,,V,« (jj> J ' <J Lr^p L)^ 
^yfl Oj J. ' lj" ' <Jj^** ' 1768 (j,!^ (j-hjlJI (j^a jjj^AjJlj 4j» uiLl!l 

<_j ^ ^JUj^lVi LuLLaJjJ C t - cLoj .^Lcjl <j — 4 <U 4_lj — ijjJ U 

<u jLp.yi ajjjji j^» ^^ljl ,ujo«» ttjiai 

1780 ^UJI J>1*J (j^Jj ,4_aL^a 4 ^jU^a ^ ^ 

jjijJ-II 4 1 i,d <f Li ^x>- Li i_uLu^> Lv^»^ (J^4-> 4!1>-I^u» Cttt-t 

(j* l^-Lc d^p- ^L^LLajj ^ — L-ij^i J^Lilj .(Lj>1^ er^j^ — ^| 150) 
.4_L»L£ 4jv1^_i (jjiiwtj 1 t ii j i (i^ tiJLlA J-c£.j 'cSLA^ O^* -3 ^ J^tjjfc jjS! ui 

<(jrt-i£j^Vt — uiXI ^jK uu 4-uJa^j Ij^^LLa ^jl^ LaJii^j i ljJli>ol 

C^jI^ ^^1) 4 j in'^iJI dj^ILlLI <Ucj t-kj*~ (jjj ^j- 4 J 5 tjjjLjo 
jjJjj 14 ^ya L^jjjj J>*^' cJtLj . (4_Jo!^£^jj 4ji» i^ L^Iul Jlj <jr b 

JLjJl>JI ^ — ^Jtl! ^JLjJJLl < j-« ijjj — i-Tj ^^Jb uJ^J ^Jaj L«JL*£, i 1791 
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^jjjJ^Tj t 3_i (jjLu^i t-jLujiV ^t>nu) ^jtt ji^t-v ^JaJJ *Jjj — <-uLJt <>* — ^ 

S j-aUaj (p-fc luJSLLa j-uj jdJ dLus> j£ ^ uA*^ <jj — utfllla JU-C.I JL—>-J 

^ ^LIaVIj o--* ^ b*-»^ t JJLiaJI Ijjjli. c#_£bJ.I (jt 

jl j-iJL ^«...j^ iVj .urOAU! <j^L£j !jS>«Lji ^Ij^l i>*>^ 

^l^j ob ^ ^ (V^ 1 ,J ^^ <J\ <J^LH .^iaLJI 

L«j ^ Jub ^IjulJI Jj^JJ cr^I 4 i ««'t ^ttJI SjjjJI £)T 

«j^j^ <j! juu I ^ cii^j^ 1^ ^Wi) t^l 

£JL j£j * 1 794 f UJI <>j . (2L_~J jX1 <> «ulc ujjySJI 

l^jj^al ^1 <G>-j3 ^ j^wLfe ijjuJI jjru — uJlj 4j-lL>Jl ^Jj — uqjJ 

^jjijj „ J>4 | ^jli ji^j Vji^ii-^ ^) l£JLla 

<Cialj o? iA «Lu^L.m ^ * ott^U ^ ^ (1791 r LJI juu UJ> 

. 1804 ^jI^ <>* o-^ 1 J* 



(jr^jjju^l oVl^K tij-LA > 'n AVstj *(*2uttJI ^1) 05d^H 

>olj^^^ 0 h ..^ *1776 r UI (JU3_,i^ jjiai 
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£j-ut 4jLa if^auLuiA "* t V I j ClIlu^ (_jjL>ij <Sy^ Aji ^ 

^^^-«Jllj) . .t-w aldll £0>aj — <J^ L» Lr^- * — ujJjJH al* <Jjl^J 

U a-^-Lu ajLo^L jl >o^H ^j-a^l ^«j^mj .(1734-1660) 

(Jdseja (jJL*JLl (jja <_j^j jjj — u^jiiJI q} jJt <±JJu*J La <jl£ <jjj — m^iaJI 

Ol JLi ^ JLaj .oJudi <jii^ (2Ljl5 4i^Ju JUi j!) 4« 5L_ub 

lUMj tju j! I « ^jSLJj - 4-Lfl->^ (j-al ^ 4_J Ll^Lc. Uk. ^L-lojUI C^-il^ 

La . i cJij 3tf ...a c^j\£ Oj-* uL>.jiAJ1 c-t A JLa 

La Ijj uj <jl U^lLa - L^fljjs- Juu L^jjJ < rt'tftj LgijJ Jau *L — iVl j I 

4 uitfvjU jjlll (jf^LC . ^j-i- JUj U£ ouJj jl>o1 jl) L^iio 

^gv ijjuJ J* <CLali| J>U» «*I^J1 ^i^j!» q£- ^jW'J 0^" ' "J >j ^ 
(-ij^j) jLLa JJL>o (j! Jjj-uiJ . S^_uJI OL^ r» a {J^JtJl 1 i ^> ^La < uj 

«Ufl i£jz*i ijSUj IjJkU- ^LaJU» J*aJLj 4jjJ ij\ ^ — ul^j jj 

^jljaj t-LuiL JSL_wij <ul <-a ilr^lj . jLiJt I jjk ^yJLi 3jaj£ tijLj-o^j <_jjL>u> 

Lu I j tj<i"(-?ell (JaJUJtl (^j-u30-23) j*J^J ClLdjJ £-caJ ^jrU La 4SLa-u< 
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jl>JI) <l5bJo_^lu j^JLi oL>jj» 2Lt^>L«» o^Uj ti^jjej 4Ij3j jl^LaVb ^ » < ^ j 

(3^Juj dljj <jt ( jSUjj *((^jLaJI ^I^Jtj jj—J^I J-j — u£? j^jIj £jyi J^oUJI 
Cr^ VJ 1 ^ l? 1 " <"I H LiLR-b 'O^J^ 1 '"J J S^ 1 * Cr-^- 

(jJJ M clL^ ^» 4j1 *U jr^jj <*UI <ya 2LuijVl ^ ejl 11.1 ojIUI 
^jSUj (JjI^j C-uUdl *I^Jt ^ j^-T II f-i&jCy» < nl^tt l f* — *T 

(j A r (j^aliJI cj L-u-t-Lt-o ^lUa .(j'^U JLp- Ijl^ LjI j-ti <jt 

Ji^> ^,1:. mj^j JjU Z* 1 Scurvy lL^S—^VI 

^Ju» La jLir"r . a t jjl Al iUU <>* <jii^ tn^T <jH^ ^ylt J j.^t Li 

<Lc JU ( _j£- I jub ^J^"- . lUtiri Q ->i J j l — *i\ C-«J JLJ <(il_-pJ^j£JI 

<jja cr^J * ^JUL^ L?^ 'J — "«jlj t«|j>$juaJt *Lo» Lfr» , < n t 

1772 r U)1 ^ ULU] ^ ^.j ^ jjfc Ulu * I ^Li^l J>U 

U tij t 4«Jt j^SJL. o^J^ oi (jt LiJi 

^ 43jia U oL^^— - f j^l JUL U 1 -^ 

(_a_ilu^1 j '^j -^**U L*JjA>» (jj^ ^ cflM^J f( jnrt nti (JM^- « JLfljj» (jl (j — SLcJ 
*1>. >II J!&i. (_,«j;U jjjb (JU c-cuaLa ( JuuM4yt jjJjIj ^ Ja*JI I Jl* tjj*. (*) 

^JJ <U3J La .^UJJ <_jLuu<V u I"i mJ^J ^jj., ,-uJ U ^Jaij i( «JLxJI Jj^ O**^ 
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— CjLjLu J*5*-J £- « l^JjLu ujI (j£_<u pl^^Jl ( _ y k SjjJiJt (jt l — lIsj! 

u ,n<\ Jl^S ^aP e^>^1 J^uHI 2UU^ SjL-Al Jjl 
Jnn.r.U jliJl <<jH*"^N ciL^I 4jSjj .,.< Vt tpU^b uji^' 

cdJij * 1774 a r,U ,,.ff Jjt ^ ^ v^^i J^ *o«iiiiJ1 

j i r t 4_ft_iZul ^_jS^J JjjjJo (JJjjJ I J J < (JCj-*-*- u j -U^- L» 
.^^Lvj Jib 4,hr ^yk- <-u 30 j^tj) 4j-ajj 12 bkjJoS 4 — «jjOC 

«jf .(3^JU eriJULll JSL-.UI ^1 L> J^\ iijc 

Vjl L$J}U. < n,V^1 iUJjLfcUI (>» 31 tfj^J - o"^ r '^ lS-^I 

Jib IjjjS ljL_3 (juijU 8 ^ 4j! oLJi JUu £jJL>j iuajiLa j^C. 

Ijtfl j t 43 ^_l>. * jjis ^ «-3>CJ ♦ J^J^I! *1^^Lj f^JU-a J^ill f£j*u* <tl — 
*l ^ 4_L4SJt oJLA ^yS 4£.l — uJI £jj ^jej (jSo*J (j I {*^>JI I j— 

^yk. 4j1£ I Ju fji>. 4l*t£ SLcLj < nirtt Lp* j*+Luit jLaJI 1 JlA 1 .(_£jIjlJ1 

.jLJL <Cu^jG juu SLjkJI 4JJ coLcj ^Lc^JI ^ 4jkI .o^JLl c*Lij 

<_£j<a Ijta jliil 4_it JUi>-L tjju>Jlj 4j3JlL! L_-iijJ t^jJj — utijJ (_3pclj 
45l^jw4 ^ «Un'ot <- ~& <A1 jJj .4jj^jo ^ I j^"^ ^^Lc ^yk. 4_jiJ( 

(jSJtj.^UJ! ^Ij^ji jl» j_aVt Jk ju>. ajj^it ^l^Ji j! ^^di <>_c 

(1786-1742) yu£ Jjl^ ^juj^uJI ^Ll*^I <*JLc o' 

UJLu JL*j j-Uj U-ajl>.| t( jj^ fn'rf j— jj^» ?-l>^Si 6 — * 1772 

Jjuj ^ 4j£jj i^ji! CiLiZaj i^jJi J - t <. « i < T UPjitwu tAi>^ JL»1^^1 

^ 1^ ^ Jj - Ijjjs l^I Ijuk (jMclj j_iiuL3 4JjL« (^l 
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cjLbj. 1777^1^ J jLux) r J4_^Jj ( 1773 j—^uilojui! 
Ulu 1 1774 u ^Ja <j&j *cJsyi cdJj ^ N j m. ^ic. 

Jjfcj ^^JJJ i4j^jjl^f (_« loLuo (Jji (_psji^jJI (j-o I JuJiiL (jiaijj t Jl» I J 

^ y . „<>l t L-fli ,V,<^U 5jnj^->Jl <LIVjJI j! j^jJb jjjlvj .j-^ 

L$jV Jj t Vjl < ii<Vi« (^jJI <>« o — <-ojJ (jj JL<u4j^jj >Lj — ti (>« J£ (Jjj Cy l^ 

ij\ »ULJI SLa^jJ, Ja^ aJL^ j_u^ jlv ^ 2L1UJL1 <jLa <-dJjJ 

Llllu ftjj-uj . j£)bJ( cjb^^l «LHjjIs «U^ut JLxj ^jJI (jjaj *Vjf eiLtli^l 

(j! (*A>^ t CX , T '"^1 c^LiiU^L ijjJi^l ^tiitu^j ^ i «I jLs * Llu! 
^1" i h\jj j m\ t«iK Ijuk . Vjt ^ jJl — <j< (j' ^J-^l 

(Lij^ ^KJ! c^K I jj) J_l^ jt UL^f 4 ^Uj j—^j 

(^yk. LlA J lio J-iiajafj .^j^JUJI 4JjjiaAJ ^l^j 4jjUo J>L>. {j* LuJLi 4j1j 

324 



U JJL*U jlj^ jliejl JJLuaj (j^SL) LaJLtC jLieJJ <jr Siij <jlj t£j| jjj) tiJJbj 

j-c- jj (jT «La f Li ^JL u 1(J , — juJI — liujjjjjj Jjjj jjjijjLial^ ^LJj j_a 
(1783-1704) ^jl^I^ jJjL^j ^jJla jJIj o\ .(1710 f M 

ojum] (jSJj (^Lv jfljtaf c_t2J <U (j^J j«J '^>M 4 m « -v. <j-u £j| jj| 

jj , ( jijjLlal^ jJjLfuj jjjJ 4jLx>. JIjJ^ j^IlLj (j! t_)\j+> 

0 JiJJ Jfa* 'lAj d*-^' <Jj — ^ « -^JO*» * 6^ 

(jijjJLal^ ^£j-l4> <jiialJs_a ^maJI JUctj . «(Jje-jJU» ^^Jjj t J^J^/ Lili 4 Jjjj 

<Jjj-fc t< t l r> ^jjj tfjjf jL£ La (jSJj *<Lul 3Lp* Jt jJU 4\2jjla]| 

jlLo 4j1 cdJj J lio ,3_l*LJI U^iULa^l 4jjUJI ^jls <yi ji" *■! j 
ej£ Jjjj — «i < jji?! j! ^Ij^t 3j — ilc ^jl<j tji^-j * tjLtlu-aa 1736 ^UJI 

<-Lilbjj Sjl — ^Vl ^yiSljj iillliJIj *U)-tdJI erlL*^ ^ JaaJI 4jj uilj 

Lu»L>. UvJjlx ((j—aull J i^rtT I ^ <LtLa-cl ^ — (jisjJu — ^) C*jIj ^Ujj 
< jSj ^^yllll uji (JjijJj) (_^jLaj L^jj-<3 Li_4 <3jJlII CjLL) ^j-a jpyiUj 2LdjjJJ 

J*^.(1733 ^UJ!^ Jxu)l 

t2LSULa jLusjl oLUr ciJLlA ^j^l? -SjMUaSM ^ a^ l ,„t l> 1 r^A ojIj 
ojL^fj . 1740 ^1— «J1 tij^' Jju ^(jl*^' 9 ^ j i* - -tj 

jJb t^l*- LIlSj dJLlifc j|) tlJl L& C^jIj jl£ LOSjCi (Jjj 5 ^ I Ua l 
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1725 ^ UI t>-l*« ^ij^J jJjl— £3 ^[^L *jxy±U cu^j 

juu U->:^ ^u-»tj <( j <<r<«j «tjjJ- 1 j — ^ <^ lAj y ^j 

j-u^JI alto jlU» t( jjuJ <ya ><ujJ1 j& j-^ Jjl) j "" " J 

LL jj^^u juu<iSUj.(5jjfl Ali JUIoVl ^l^j ^ jj^jII 

2UuLJI ^ jtf UjlJ^ < 1741 f UJI t> jlP> ^ 

JajJI &c JlcLUI *5>^LJI i£>La JjU^j (*b 'J-***' <>• OrjS^lj 

4jtjUx» ^ *2L£iXI 2u**»JI *L^t J_J! jt oJL23 LjjJU £jU 

.(A^jj^iJI 4_J3l jl^a <£J£I jja cry»^*Jj ^-jlJLoI) er^>*^i J— «Jl 
3j1>»JI ^Lti^ jl£u! 1757 f UJI <jT j^>j 

JL* U«Wm,jj LujJtj <jr *l**Jt SjIj^JI <^jJ urUJ l^oJI «j^j^iJI» 
3j| jjkJI L^U^ ^L-tLa» ^c— ^L» f jJI 4^*j U j^J - c-^ljJ,! v 1 —^ 

UU <j£j ^ ^ju&K jJjL_^j <>• f*^' cr^-i .«tf^^'j o^JI 
SU? ^^V 1 <LJ5) J 1 ^» U U^J— « 'C^J^' ^J^ 1 <>• 

4jLa Lu N '(^Ul ^ili^c. Ju^jua 4^JL^Jj ^' u 3 ^ 

ISjuaai S jp\ c L«Jj i£l( J^j I2jlj L_LL3 jl lLjjI ,jjJI igj^ll *j>- Sjl-ii J^iJ {*) 
4£.>iJi 4Jc Ui JI^j V ,>«l51t ^Lu^J T lj^J o^jL-^ 1 i^JJ^' ^3-* o^j 
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jjL*jj i 1729 ^UJI — c. j j <jL (jljjj^l^ jJji — uij 

SjU.iJJ LLjujiI 1 u rtj 1 Juvjj itUt jju-u dijCLal <La|jLLO t«^"n>4->» L*^-JJ-l1 

2000 v 3u::aj jso ^ ^jl^i^ jjjL^i 

*>L^1I jl^i sLpJ SLfll^ ^ ^| 500 j 3LpJ UU UK 5; ,„tt 

jj i N * JjLdJI l^'^j' 4jl-ljlL3 JJl>iJ oLa^Lc t(<j1 (^J-tl SjLuu SjLl 

1731/1730 *LLi<>j.Lo 
Vi^ o^i)^ *J^3 ' Jlj - a ^ | j iSjLSJI IjjujT (j^l <jL».jjJI j^LdOj 1 1 — ljujLjs jj-JI 

LiJLijbj . (j^JJI <:! 34JI £-4 Cjl^^Vl ^jJoLmJI L yuji^uA\ t-M-w i4jjj| 

tfJUV ^ q <«U t L^jLu! Jjl (jT OjLiibj i^JJjS^I 3 1 

f #1 

(JSl JUu j T Ca^^Jj . 1733 ^ojjj 24 i(JL>^* i(jJjj j-ijsf ^ ml 
i4_ljIj < jiuajLal^ jJjLjiJ ^jjjJL ^Jj . 1733 j j o" j > » 20 j^-"f 4j^Lj (j^a 

^ya ljjLcL-4Uij 14-lUjlM 4jal jua! J£u ^^^ij La! < JinXLs\^ (^jJjS> ^Jj 

<CjI jj lu ja»^> Juuj . ^jSLII L^j ^o^j ^ lll <GjIj^. (J^**. 1 J^J ' " n*i 

i_>iLc-j .1812 ^Lxll i _ 7 Jl 't i <i > ^jjjb Juu Luajt (jjjjj i^j-La jjj) j^Ii u JUu ^J^Lla #.L>. 
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*Lb!j j* j n"- '-\ j «CL^LL^j (jijjL^l^^tjl—^ ^L» , 1738 ^ UJI 

,2luJjl!I 4H*Jj fLJI 

jJU ^1 «Ulil J^j! 4JSUj Cr* *Uj1«j ^J-^K jJjLSiJ 

ol^L* ^ .S^i*. UL.IS1I < 1749 ^ 

jtid La jj^i L3 , Ir W*J1 ^-Ll Jju^JI oj-i a^UJl tdj-JJ 

^ - - i^jLA^Lo (JjJLA jjU, AaJJ u^ 8 ^' U>^' CjUIlL-l- ^ 

^ obL^j Sjuu «,m^Ij * 1754 Ju^ ,L5f 3tt>ill Sj^U ^ ^L^jj^ 
J,u^, Lj5)^ «Gj Jj^J! o^hii 'C-^ 1 ^ J o-b— 11 

.^h*!*]! j? ^L^JI ^j— XI *1>u. u-Al 

3j£ Ji.1 j <u»Lj ...11 U^Uj <jl >^ J*^ u* ^juj.^Uia! ^ 

^Lu*j ^jui 5 j—u-Vl jljJal ^iaju ^jljIj ^^jIjj OjL^J 'f 1 ^ ^W*- 
^ 4iU ^j^*— A >^ '(PtiJI tfW 'bi ^Lh--* 11 oV^^ ^ 

. USt j L^* cAl^^^ J 1 ^ 0^ ^1 • JUI jUil .ijl j*SJI cAi^^ 
j^I t 32ij VI ^ 4o-3jjv iAJJlp 3jL)J Jau/ ^LoJI «LJLj Ji— A» ^ 
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!jja jAi) ^ jr lJ^J-<-u| 120 djJtB Lulj SLpJ! Jljj9 Jljj V 
l_£jJI 4 <iid'i j-LiJU i4J uJI ^ (jr^P '-"^500 j-lj-4J .}JL*j VjLaS 

5 jjju* i» 4jjlI o& <Gl LiUi Jllo .(JUL *Lj>»VI jL£ L^j V ^1 

^yic JjLuj <4jbLcj 4j£La ^ JjJlAII ^IjlJVIj 2ulj_aaJ( <LlC j . «Uuij 

j i>«^- o^>- CjI j djji>.j . Cij iJI (jjSLi (j*** t_dj^j>. Lu!.} t'ti * W 

L;r i3j.i^a.U 4j t^'t 3jL) 0^ cr^>*^ (.7^- ^Juj^a J^L>- 

Ci^^j (jijju&l^ jJjl <1j Jjjs <ilbj *4J1 j_«T La 4jjJ £ojj 11 

^gjLsJ! 4jLlujv. iSj^ L$ U^ 1 *.'.' Lr^J 1^-^ jJLii .Jj^lt» 

JoLAIl-uI . jUi IjL^J ^(j^ J-*£. <*!ow ^jOJ i^ylJ^p-i-uJ 80.000 jJftj 

jjj . 4,j„f>- (JJjl* (jjs jj^I <4jg mVl 4 »j3tl <- jjd iJjLu La 4jL3j 
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JUjjJ . 4jL3 3 J-uS jJjLIj Jul j^a jyj>~ Cy> L^j! t <Gj>i 3 jb) ^ 

*_Sjju (jJLua^l <jjVI 4jI (tUj* < »L <j£Jj — ^Mjj SL>- LstJ lt ^j 

t jJj^Li jjL- 4$uj liuulj-Jl o^j^ .^-«m^ <u*J *«±^>!jJi <^jj p*. UjI 

^^^,1751 ^UI^j.ljbjL, jJjLlL_i USIa <>* 

^ (>°j uj j fW* eAP «cA;^^ f *— f*ji lA;^^ u" 

jjLfiujj <j£Jj . JUJt 3»nK» Ijjj (*j <>*j 'Sj— ^1 *l)Lu, 

j3j i V;* JjLSiIjj ^JJJ t LUajT JULI U$J (j-^Jj * U*ii fiJ ci^uIj-Jjj 

ic ^j^\£ ttlc (>. (PU! ju-jII cfc^ W*P c^ 1 

0 3 .1783 ^ UJI (jiujj^l^ jJjL_ij cr-^j^j • 1779 

^jl Ar«j.it jjLJI ^jJLJt ^c-luoI i^LJj flJLtO^ ^4_5 «£J3*- <>* 

I jla ^Lkj_«il j .^jtpJ (<J ^ jJI * 1858 ^LaJI (j^jl—^JI Slaj 

t>°) (>- ^ '^'^ 's-^' j (>» Ur4^ J^»* c^ 1 ' 
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lij L*£. Ij4 i i)j jjjjJJlIbI^ j»LjJj <Ji*-uU ^flJj .j.imC <j>2JI ^ 

•ujj-^I jj^JI Ji^loj j-^bJI (j^JI >^lj! <ya l^jj^ 1 jdi^' 

4jL tdJj < ni^>j j-LLuii j_4> ^ . «JjUJI £jL>- 4_tjUJI 3j^J j^*,' lLJjj ^ 
(jLijj <-;-u-<-uJ j j <i i^l t c-^utj jj uU 4jf jjlL i(_atj <jj^?I (j^a 

^ «U ^jJjLill . .14 ^ jir" r J 4jf .<-dJjJ JU>.<. (tf«l j^Ijj La Lij J U t 

1^x3 (_gj jfcj J 4_cj^_a CjIjLuj (a7 dU9ljf 4 ittdil 4 K 1 j <3 jaUtl «ULc^.! 

*-l<l>- (j La tdJ jJ . 4jjL>Jj 4jjaj 

aUJI 

I JLA J£ daJtljj . j^jlJl j^j <->. jjjjoj^ |*Lfl^l^ < _ y fl jl>.T LfflJj I JJJ 

(^jlc 4-i£:l «Tiy \ 3lo>. 4j jjSu ^ij t^gJjtJI 4JL*iL. t j jUS" u | 4jL». j? jJaljJtl 

(jl jjJj^-LIU jj^-uaJtJ ^ jbcl * jt — <jJI Ijuk ^ cr^i ~ 4 ulf CiLcLgl^l 

. (J^JljJ l.Te.Lu (jiuu ^-tt-^eTi uiJ (j! JjLtJ (-jLJI ^jL>- Ld^lj LjLl>-I <Ljj^J 

^Ijj>.VL ^h^j I — ILc Jj^la O^JJ JtjJ-at (j! J — ftj (^i>. I JLA 4_La tbJ sbjj 

(JJ/lf» «Lwjiej — uija Jj-al jlll .4j1jL>o|j 4jtj-ti jj JuuJlj 

Ljub j-iji «LiluC. ^ — Li dJu 4J I jl£ ( L^jju V 3fj — <j! JU1j-« jafi. ^ Lc 

Ji>b LuLLaj^j jaC Cj>Lwj ^ >sLu* La Ijjj^ 4JS3j ,2UKU u j&jj>^\ LT 1«JLL 
4i<»la tl 4jjjcj ^LoLv 4jJlC.I ma JL>>| ^" <^> *j t_iujuaJI jj j (J^L>- 3i^L>. 

*dhi>*' ^L*^ ^ 0bi>i3 (W i ^i I if^ J, ^b^t oty 
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^^Ij ,1758 r UJI ^ ! WJI <> S>* Jj^ 
f UJ1 ^ J^j ,1760 f UI J* 2l^UJ! 43Ijas ^ L-^/G yur-j 
jO*J Wm^j 4_u^l ^jU JL^^ ^ -t**ii 

J1 jlo Lc^l J^*3 ^1) ^pUIl *IA^ J* t> ^jL-^-i 

^jUJI lJjjju S*^ uj^J-Jl (^-^ *1«JI 

15) oUA u! f ^ ^ ^ ^ j ^ ^ 

sj^uj o^j ^ U ^^-^ j* 

UjLu jl^ ^ «ci^V ^1 ;us «*LhVi 

«l«*3bjj Ai.nl *1764 f UI 

Jl^j V) ^ujjJI j-j'^*^ oSjJI I Ifc ^ 

AUS ^Uil^M^ L p^c^c^^A l, ^(r^ 1 L-^-^ 

Ji* ^ ^1 oijjJiK JJjL^ 0l J^ 5 tPf Sj^"^/' ^ c3^>" J* (*) 

^ ^jlJ tylfi oLLi JbuJ^ ^ ^1 ^ ti^lA tK«o' Lr^ ^Ll"^ 1 
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cjajwl * 1766 ^UJI ^ «2LSJUL1 4-L<-<t->U SjAdiUtl j^L*.*» 

I* 

^LuLuJJJt dfLuJb^l SjjJLult 

4jtj^-*js ^jrjj^LUIj 4_uu»L>Jl ^ JjLdJLj (jiuJufll^ Jlc! 

i Uji J jJtj t JLvj^Mj ^ — A V I <al OijS'I 4jLu3J <j£Uj L«J (jJLc Oj1>»I 

. 4 — taa'u \ ^jJI ^I^JI jj>-T ^ — ut q£. t M"rVaj 3^_l$J,I «Lusl^i» <d 

t_u — <_uJj t<ji»JJuLal£ (jSJj S^jrJ^jjJU^JI ^ — ujLj jl — iJI I JUb l_3j ftjj 

CjIjU ^Ijujblj .« JLju — Ju^U (JjLill gJI» ^ tdul 4jlr (jilat t^r i>>\j 

^j-a «La-tcA-a oLl*£ Lojj£. 3 — :kjLlII CjljL^uijVl 4jjLLa 

t. Ij^JI Lla jjlvj .J*"< tl*J5tJ ^UJI JU"i M.>U JjUII 

p—ui\ Js JLvj i((_paLoj>.^fl ^jlj IjLA j! (JSjju ( ^3tjj) (J^-Lfllll (jyS 

lili 

i4_ujmJLl dLdl l-ajSjj ^ 3 t^ljj 1767 ^LaJI (jfS j iljj 5 

^jJti — «jjjjj — uij (^jJI «fLij^SJI ^jjLj» <_jUSu IjjLIa bwj) jJljj (j—SLIj 

CjLjJL>JI j-uaLfejo» ^ JLt^ *Lj^SLII ^j) 3^5^ ^^JL. (^ny Lvi^cj 

. 1771 ^Ltil ^ «iWaliJI 

333 



jLl Jual* 0^ LH ^J" 11 Cr^i 'f ^ J^tf i»*Jt 4^jJ <jt 3<*-£3 

.^33X1 I jla J& jS-T lluS. j-iiii <ulis «:Li>^il ^ cMj 

4JbJI JUv^l (Ohm's law «^» jjjla Ji* ^) ^IjjJ^ L^l 

(fjt <j^i£ 4JUJI oJu* ^aj) J2lu^ JSL-^j J£ * Juu *ULJI 

jLt* Ji-b j^jil JLitLa jjSj J^>>> J l T a U "''" 1 '" j**"* 

.4^U! ^ t 1 cr 1 ! J*^ (4**^ U>^) cr^*Jt 

f*) 

*t^]| l^a Jjjbjj JjL-^JI J£j ^ 4> Luu_-^lj i^UJ! *I^JI L> *Z> 

o'j^i J^iiil rlj jtt^.t^j |ji — « Ubjf < h ,V.<'i O /' ,«y j& J\ 

. JSLu. j! <-A^ v* <J^-> ^ <>° ^ LJL( 20 di 

tPl g f- - rj ^tl ^L^>| ^.Jf.Ti 2LU*JI 0^ '0^^' ^ 'lA?^ 1 ^ 
JLu_ii>U JjUJt ^Jl dU—^ U lA*^^ ut^I 'j— 

4_L<j-Laj <^jJI jULJI ^JitJ — coj (j! I jt nU q\£ J-fl^ toj^ — «-^3^1 3-*> 

tJ jLUjJ3 <J1\ JU) L^jLSeli-uJ jjjJi l ,,nt t JjIjJI ^L>^JI 

.1784 .119 iy >- 74 jO*^ - 4,;^^! oU^UJl ^1*-^*) 
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(jrt^JijJ-t^JI (j^a j-otill 4_jjLj^£ SjIj d j*l JLseU ml 4-j-LSUI £JLA 

<jj tlt^J tJjiiJI ASLse-a tr^W"J c?-"^ 5 ^ *Lcj Ji-L «j^Vlj 

j) 4^aJL2lLo Ci f ru J <4jj JlssJI j-uLJLl <jr 3 <La„> V" t,ti\\ ^ j jJUj Jl9j 

4-3 Ji j IjJltw 1781 fL*Jl jila-a ^ l£>=^ <_£jJL&1£ (j£Jj 

4jjL>iJ <Jlt*_LlajIj qj — ILSj SjI^aJI <jt SjSLiJ jj^l 

<?ju4> <jX. jjfc 4jUKj 4JL3 1 — d jhi'a'i (j! Llj [Sj^- 3 -<^iij^ j aVl <jl 

*. 1784 ^Ldl ^ 4l*j ^ t_JjL*U1 
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4j| L^j^ (Jjtfl L ^j}\ jjLLIjjj JLj culi <tjj_>,j L^lu (jjo (_JjL>u 

.Pints ollLL 

<L)f 1 i^jf — S-^JJ .... CjLst^ <±j^Lj j — =eJ_) (jj^JI (jl uaij 

<GV i£Uj lu -aflUJI (jj^JI JjLu V Sjjiill 4^ LLJ I j? E=mc2 3 ^^.Ml Orj'.M.tJ 4JjLm juii (#) 
. <_tjL»lJI «juk JL* ^ <UdLi JL»JI S.^.U , ^^SUj V <LjL«JJ Jjlua 
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I jl j* 6j£\ btj Ijla j^Jj^ -l?^' 'M^J t^-" 1 e^i 

(j^a <U3 La (_j — uijJt aLOI (tl^Jt <jl jAj 

dJjLUSU £>Jtj ^jJI f^LOjtt £ L^JJ t^_u£ U>1^ J^JJ U-t^ 

Sju^ iUa ^ ^ k? (A f 1 o! 'c^' u£ 

.JLu-Jl^J JjUJI ^I^Jtj ^jUJI <>» 

jjll» L$J}U. t±x3tJ ujUd 51 4j| juJI J> ^*-a C^l£ l^jV «iU jj 

5L_utjJ jil j^j >Litfl if.\ ^Jl LT^JjJ^' (J-* 3i i1"V a <_< — uj jt^Ajl 

^ j* ^ ^ tx* ^ i ji j^a? 

u ^>. SjlcU JSLAj (jjJ! j ij^ji^LuJI CjIjlu^I *W O^lAH 

pI^JI (>a L^3! j <j|jiSa L*jb «JLu— <i>U JjLSJI ^Ij^JI» (>« 
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<>" uj" ■ 3^ <-ftJ? ^aLua)? Ljjjj 4_Jal£ JLCui^U JjUJI ^la^Jt ^ 

Sjuj! (j^a I JL>. j^t jLaLajVI J — *j (J7 2JaX\ j^JI p^>~ i^jl — ftil 

20.8 £)t 3 S,,» I <,u L_)jL>iJ LAMURI J .«^JJsILjJU ^jLjlJI pl^JI (jJ/Lti-t 

cky*^ S^j^Ulj ^*»Jt Lg T" 1 ^ lt^I jL£ 5j_uaj (j! 

2% .ijj^* ^3s *423 :208 ; Lu^-Z «LalSjL <Cr A *U oljliJl 

.(jjjUii jUuV jVi lu ai^ai 3j..iiti -(1 :2) a>,,Hti ^ 

fj^a d\jjjULj}\ fj'rtt\-^ ^Lul Ifl utifl*) SSj^UU ij 4j| ^Jj j j^j u^jlaJ) 

{ _ y ic I JLA i^j^jjJLuJI <jJej "■** La ui>.^l^ 4_jJI i_flLJaJll *1 J^JI» 

^l) -0 l — A (JS* iiuJ 4j!j * \j trt'tC (jjijJ 4 oini UI (j! ^jj-^> (jA J 

t Jj>"<n 3j-l>.V| (J^ljJLl 4 j i .mj SjU-v i j»4 JZUpj . (j-U^i-l (jU^La 

Ijuac^a *4 In'v £j oJ ((J^jJl&I^ <j! ^Jj l^iajj . g.lj^j'vll ^Jj f-l ^ <tj>JI 

t 4^asjbj j mi m q\ J^s (jlSLal 4 t n" ^ JLv ( _ yJ ua^| L2ufl J < JL>J1 4jLc 

< _ 3 i£. Lijjjv 4jjj/IjJ I JLcIuua ( 1783 1782 <jr «Lc (jjo 4_ljj^ SjUs L;r a 

^jlS^t jt <>• Lr i^) 1784 f UJI ^ Luw? 5LSaXI 2L^>JI JjjIs ^ 

4jju*^1J IjjJj^Llu Liajf Je-ijusI (jjJl) ^^i-l Juta ISU J„tJI JX.LJtt *(j^Jl£Mj 
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<u£\£ti ^3 ^ 1783 f ^ J* chuM ^jWj 

^1 J>U ^LuuSJI jj — Laj 5uUi Uj* ^ ^> 

^jj t 4jjUJ <> 2UaLJ! ^JuiiK 2&-> ^Jua jr^ Jli- JjVl .j^ifi 

jj .dj^^ljj^^H-ail Lili — w< o^l^^^l 

JLL_ii ^ cxLm_^I ^Ij^I^I ^ «ujUJlJu^j 1785 ^UJi a 

<^—*Vl J* Uljl JUu 4iTj ,4jjJ Jj^JI l^c ^ jLill J* 4_l!jJ 
^jcjv ^ 20/1 (j- 4 LLlSj O w^» t*>^-» 4£.Lfl3 '-rrtjl jr^vj^p-LlJlj 

jJiij J_<ulJ| I JlA Ci-iJ oj2 (j-a JM^I ( j J^*JJ '^JJ^*^' jLc^-u. 

cjUI j>JI < jih^j) ^-ju^u^ ^ j^jju^I^ ^ J^*j li^UI uA;^ ^ 

^UJI ^ u A-x tj tr^K L^i£. cuj^i ^1 2l^LUI 4^UAli <_ 

^ ^>Xi u^j^ 1 jL^^j *JjL_iJI <-2jj±*jr£ 18^4 

iuL-^La t 1l> 1jjl£1£ ^1 ^1 tjk. ^L^ .f 12 ^oJl (jJ^Mj (*) 
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I jufc ijilj *l£^\ <-fl>Uil ^ (107/1 jf ^ 0.93) IlLai jLJiT 
UaI j^j ^ ol ^-It Iji^ Jj^ l3>5Lv LUi 1904 

. 4JLiL_u LoLc 120 

2Uul_.JI ^jiiaK^ J^t J798 >^ujj21 ^ZLSJUia jt,4->JI 

^yi^s 4_ijL>,j <j5jjJu^I£ j I ciijj .^>4^t 4jujL j-*jlJI ^ jrtluJIj 

l^ t i b j Lu} «(jStJjU^l^ 4jj^>o» ^j-uLi j^j uu\ La <j| j^jJL j^JLsJtj 

ijr^ (jjlj LjISLa JlseJ — ui jJI ijj — lLlLl« ^jJlUI (^IljJu^L^ (jjjuua 
JLv Jj-3JJ 3 — J^j?eUl t_-ul^>. <J£ ^ <Jj ilILu» j£a .^jJlliIl J u**l\ 

4_^UJ1 4_iAUJ| ij4^\ JS cJTj . 4 , n n n igjJeJ p f 1793 

iiU jJ t^IajVt jjjj jjLJuj — ulj.a Bj^Lfl 4juLU Lxalc Jj^JjO j^k ^j^a 

Jj^Uj . [p — uJI jj£ t>> ^jJl (_j — 1^ 3^11 <?j-_^j ^JLssj t>3 jjj! 3 — 4. 

3 j-JlS SjL^jo ^) l"i < 1 n L^jSJj I J_til <±(-p> (j^a SJUJ uA\ dda\ t <ntLj 4j^aelJ| 

jUlj . IjLrv l^SJ ^LlS ^Jj 2LvUJ| ^Jj Ijiai ^yUjtJI J^jialll ^ 
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■'H (-M^ntl <jkj .lJU J^o^ UH-^J^ ^ cr^ 'U^^J- 1 ' O— * 

^ otjj^t lM tf>*b 

J^j ^Usj 350 jjj (^u <^'±=*1\ 3j^ U J£ <>» j2bo£l£ 

2Ub^ ^LUlL-lJ 4jl^La| ^ ^ja-iit I Jl^JJ - L^LSj J? W^jj ~ 3j j<irtt l 3j_£Jt 

1 1798 jjUj Jj>jt (^a c5>^^ vjW^ ^ *1797 u "^"" r ^ 
jLo^VI Ltxbi j t ( * } «2Ui«iLiJ1 oLJL>J1 j^Lm» ^ L^*Sbi j— iij 

i>ju^ «o^jVl 4^li^ 4^jS JO^J * I fljlr J «^»T"t t ^LiUl OjL-^J 

, fr UI 4il!a£^U^t5.48 
.1798.526^88 aU- (♦) 
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<UJ| (J-oajJ j — jjJlSj (j^» 4 <ij<itr> 4j^j Ju ^ — Ll! 4_j culJI dJUbj 

^JLa (JrUJ Cll i »Lxfl j^JJ ( jl u t n\ (JJS C^SjJ cdJj J_l3 (j jJ^t>J I 

<^Uj (jl JLo .^<j — sejus Jx>- (jLso ^ — «4jJI £-xI»aJI <j£. JjJLlJI <_alj sejl 

1( Jj^JI LgJjo lJlJCj <J7 lII jjicjuaJI 4£lf<£ (^j_*iej <>;r lc oLmljjJI 

i^LJl ^j-c (j^nVjl ^jJI t jua (j! <j^l 4j) l^a JLa jjijjL&l^ J[ 
L« 42jjiaJI ajut t>* — uJLl opajVl 4Jili£J 4j5i£*».tl 4 ^rtll <j!j 
<j^a >JI t^C-J (jjijJL&l^ fj\ 3Jbjia ditjJL-u JUj (la^-jJj 6j 5 (j-U 

^OJ9pl (j!j '^LL-oJ*. ^fl J j^ i >v (jr jL<.o.-v. t U -v- ^^fl i JUj ifuJl <u^^>. 

5.45 ot ^ ^ 0 lr 1 i nJ , „b ^ jVl 4islf£j ^UJl 

4£t!& da—^ijll *4jjjukJI 21*^1 <j t j^aJL^jjuvj .^mi 

<_£l **Utl 4^ii^ t rt» ts> 5.52 l>jr Jt ;3jU Jl£1 CjLi12j (j^a 3 JL*u__i_Jlij t( jIajVl 
J^w» Jjua^T Jl^oj . 1% _i U^-j-»- <**n Juu ^ujju^l^ 4-4jS (j^a 

Li 4 ^?" i£> jl? t> ' ^ *W>£*N ^*JLc 4_i ^yJuuj j — ui£. £_ — uibJI (j>SJI 4^1^ £-a 

^oiti^l ^1 v jUaJi ^ j^jl y . ( ** } (1914-1852) ^ rin g 

^loj ^ 4^SLi1 4_Lj3jJI ^^Ul (j^LiJ (^jLJI 0 .„TjJI jl)Jil 

£-£-<i^- JJ^oj 4j?J <4^1Jsaj^_J| jj^>J ! ^jLS! lm ^ j" ^< 

. ^3k^>J1 iia- i _ ujILa (jr uuo I JLC 1 (jlSL—uJI 
t^T ^jL^ij l <j .n LS OJ>J ^1 (jjj 

j)t-t^j (jf Jj^ 4_jj| JL>. ^JlsJ jJLi. 0 j«r>^l (jl^ 

,j*Lc 4jUj (_,!>. dUj JjS (jijjual^ 4^j cJl£ LvS^a 

.jjisLajjS LiJUj J^jj gjjj ,>8 ^LjiVI (#) 
The Earth (CUP', Cambridge, 1913 (*) 
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. j-ifi ^Ul J?^ 1 ^ t?L-^l lAj^K 

4jjUj ^>*J <Ub U£ ^ Jt^l CT^ J-^'JJ 

^ ^ »L-AiTI JjU^ '"i ^ ^ W Oli) 3-^1 

l^jjuj) .W» II ol rUr^l Jtf-*^»- V^'idi 4_^>J( 

^ 2uiil &\ 33 .(^1 j t^^A JUfiL Ua— ^ UUiaI U^jl4 
^ v 1 ^dl .^u-ai 1810 24 ^ <Ou *jj-^> 

jjK oVl j) ^ lh-^*— ' JJ ! 

; Ulf fJ^l ££>^ " >^ <>* ^ c>- (i 2 ^ u 

4LU}» >iv ^ijp - tfjieti 

<>• J* -Marais 4_jjL> dsj^l ^1 ^ 1743 . . .r l 
jl^jt liuj (u^ cA*0 *ab ^ 

- c^£jU - tijU ( «— -L UJum^u < 1745 pUl <ya S^J^o 3 S . S i* 

3j-u.Vl c^ajj 1748 f UJI o^jj U^«lj o&j -cA^i 
cuaIS c£JUaj .Les Halles <JL^ ^ vj^ «JU,^ ^ ^ a * ^ ] 
ojIl» (pJI aLjlJI ^Vl jjju ij;>t tijl^ '^J^ 13 <** c^ 1 <A^i 
2l^dj ^ ^Lu r,„.M,tj) 0i)b u ^ ob 1 ^ J^'J -c^i^ ^ 

^ L_^> * 1661 1602 ^ ^aJI JMa-D^ 
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1760 fLiJI . Lbjf fd*J1 * L jjuj ^ i 4j£Jj **_tjVl 

I — ajLc ^^ojjiLi Sjt^LsEjpj^jLiJI 5 — ujjuj (JjelJI <^LjlJ1 
4jUI jj . 1 764 ^ UJI ^ SjL>.y I ^ 3 jAbj 1 763 ^ UJI ^ 

CjIjj^o £jLi«3 ^«UJI 4jUUlib1 j^ul oSjJI 4J Jlj3 ^ 4_l^L3J1 

^JUU L ic .Lt.»i. fl (Jaju oljJLu/ dj^lj ^ >>>rtH) ^J*JI £.1 jdJ <-_iL*i_ujIj i( j^jl_sJ1 

JU£< — u/1 ^1 <_3JL^J^ ula^ (1786-1715) jLb^. jrUjI^^L^. 

. O LLuC ^rnifl £-4 i LuiJ^dJ 4_l>. jj j <>- <LLaJ^». 

«Lujl^V ^_Li-al t ^j1 Juli £jj OJLI IjLA 4j3 J o'^l t_£J-I1 C^JI ^ '«3 

4Jtl£jJj 1766^UJ1^4jJi^e^j3j.$JL^ l £jJ1 J^Jtll jLlo-1^ Ijjv 
^UJI 1 jufc JMj>- «Lujl^aV ^j-ualj .(L$J SLiJtiJ Labu 4_j^l£) L$J£p 4j_tli.( 
4_jJ1jujO 4jtia Juu 4j nUJt dsl u/jVl Ji-lj 3j-<j JjV O-j-uaJI £j( j 4 



o' -Jj^j 1767 j»L*JI . }LJ 4jjj-a ol^jla SjUy 2 h , ,.j J,>,^ | 

tjbjjjC LbVjjJ ^^jJj-^J! ^_uJLl 4_u/|jJ) 4jL-j Lj^j-uj 4j0j£L>J1 cJjj 
jjuioJj t <Ujo 3ljl — uiJLI ^JL3 (jJLi djLlcL) ijLjj^i. £>j\\ aJJt (jjL-ju 

Ct*jyupJ * L>L)^ ~ t^'j^^ 4ilait, ( _ 3 ^jJj T pJt £t-uJU (J^-l (jjo t4J I JL£.I uuo 

Ij '>>r, <CLjtlj| ^^1*U 4_jSJU1 ^J^jjlS'Vl j! J^jlII 1 JJb Jjucljj 4j j j 

. 3^ - uLud fjjuj (jr&J {jJ j.Ck* }\j 4jjuaL>Jl ^ Jljj V jJbj 1768 |»L»J1 l^j 

4^ ^ t 5__3jji 1^ ,i, iji l <L£ui 2Lou^>ji M .4j3^:vi 

L^1ji5XJ u ^uuu^jjo]\ 4_ujjjL?Vl (jSLIj u/j 2blSU (^1 jjj ^j^II 

4 j ^Lii2. JulD (jl L^Jj a < lljj LkjLuaic! ( _ j ^L5jjj tS-ajSL^JI q a 

^I U" > » 1j .^jS-l L - cjuaLua frLua£.>U jl^ Lr l>- t4»jSL>JI 4jti*-aJL 4 j <ilr 
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olUj ^ <J ^ t L^Iju V ^1 «gIj^ a-^> <»M l> <-^>b^ 
^ \j\ j* 1768 r UI ^ ^1 jL^l-VI 3jj* 

JjUL» JuJMI yj.rti UJL^ ( 4jL^ ^ !>_u,V! ^UM 

4^1 jlJIj) ^ 72 j—l* ^ ^ ^ Sl*\ L&j tJ _-lc 

t \^ c^.\y\ jsi\ sjdi ^ j^pj^ s^l—* 

^yjl ^ j^-v ^ < j^V 1 l*»Lh^ cj^j- 8 ^ j 
^\ j# ^ ,1774 1715 o* ^ 59 ^ ^! j^i* 
sbjUJt oL^jUit <> ^ cJfu^j -s^ai 3->bV bW^t 

<>*^Vi j>u ^Uj uli ^ j^ai jj-Hj 

Joi^l ^L^V Ll^j >UU I jla 6^ 0* cr^J 'J^ o^^ 1 

j-iJl 3 cjj! 

*Ltt-^>iUi ^^-W (UAny l^j^- 1 c> 
j i, j bjU aji ^ oj^^^-^) j 1 ^' ^ ck» 1 ^ 5^j^aJ 



(3j-<l>- (jji^ (Jj i^^it i Ifi ^$jSL«j (^cdij^ ^^i^tj O^i) ^6^* ^LJ&Vl 

4 tdojl mflU jJj4X. ^L ^L>0 j Ju «, t f <^>Luo j O"*- *lj **'^VI 

Lt^- UJ ' <*> "*t 1 1 ^jJ-LuTu dlcAj&j (A^JLlt is.LL>V j! ' <*V 

(jL^VLi jjjiJ (j! U Lu ^jSJ ^-o<l jJ! JLtiJt 2l^Lv ^ 

j-Lg.m.0 16 4jI <_lLJ j ' k> L-lLuaial <_>ujJj 1 SJLmjw 4j1 Ju fjj L_uLj 

04i» ^^hh» ~ U< ~ — « ^ S^J-a £^3 Cr* J— 1 1 771 

.^Jjj <jJL>. ( _ 7 _«L>J > I j_A <Ll <J-j-aj fO-*^* **-^L$ i4_Lji 13 j-cjlJI (jj» SJLlLiJI 

(J-CJLJ^ ^IttL ^,1 <t"( aVI 3jL)jLuj (^jLa C < Tr i « ^> t5jj< t n «Ir^jj OjIS^ JJLu 
j — iIlC ^LlII jj-Ul jjjs ^j! — uJ\ JlIuJI 4jL^j ^ 4_jjjl^V — 
t^jJt J-**JI J^fclj ^ (jl ^ r, nlj 

L&^jfT^J ^4 j-1 — ^ 4->-iful La JlifclL—ui^a ^^uUtVl ^j* ' -■**' ^lc. (J-^^ 
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<jt r L*ji ^ c^tj t &\ j^^u jjia ^uVi ^ <J* 1772 f uji ^ 

^U* jJJ j^Vl L> J^I cr^3 ^> u^?— ^ 

3 J774 ft-jJI <>j .U^ll cA—juJL ^L^jJI) 

jjU^j- .Vij.g^UI 1 JL^J U^jj__a4jjL>J a^t^ 1774 j— 
2lW f Lu f J± jjbdl ^ j^jI ti UI « 1 juJLI» : <J£ ^> 1775 

JjU ,1774 ^ o^tJ! <uJjj jo^j^^jLuJIo^o^j^J 

d^jjia JU^Lill tfjuk jrU <>0 '^JJ li^ 1 lSJ 1 -^ jLuLflll (_>iwJ 

3 ..^ ^.-j <->jjW^ ^Ll^3 1775 fL*JI ^^^c^jUJI (_>uj>J 

31 >1^>U d^ji>JI ^JViA c^ilj .LdLjb 4U« ^l^fj .(S^Li^j 

.jrj^^l .1779 r U! ^ *cdJ j juu^ l j&-^>. J &\ c> 
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<— >jL^ij (_£>■>■ .«jLlII 3jLa)) LbL^-tii 3jl^>J( cUluLlj Ju J (lu ^.LoZL&Lj 

4JL^laJLl Ci-iLj ^1 (j'L* ui£^M (Jj^>«J (3i^° (j-G- *J w> Sjlj^s. jjjLcr 



^jj>-? i^jLA^JI 4_<j Lili ^^fl 4_ul.j S^jIo^AJI (jLA jjlseJ 
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S^jMJl ^LJI 4... jo< Slijjua ^JuU JJ— ^ J^b ^Llll f^^l 

^•ut l c*jI!JI laSj 2dU- ^ jAj cjUI — ^ j — i^. ^j^» 

10.5 2b1^ 4i/»t£ SjIjjw CjjJjj Jllu fu*is (>- * 
^ ^MjV 3 4^31 jllj gSLiill ^ <*] . 

.(Irtj^n. 4.g...Vt (^jJI) fl^l J<]1 "'H Cy ? — 0->Uu"t Jjjio 

jt ai^LuJI jU^Vt ot-i crul^Jt L> -AU £1^*3 (SjlIw 

Lb 2LvU. ^ j! |*LlJI je-t^jl jolc <>»lill 0>^' ^jUj «^l ^rM iU gjjfcAJI 

5U>Jt ^tijy UJ l^j^I ^1 fJU ^jU. (>« ^(^i ^j^I 

^j^U ^l^iJIj (^-uiUJI -u^^j^iuj iJ!>s»-VI ^>^> jti>^ 
,1786 ^Uil ^ ZL....j^o^Vt Memoires «oI>ax» ^ j jr. .„-^UH 
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LLtrt* ^Lm*-^ ^fU^ 41». t J ^ (^jJl ^ lo^JI 

t 4 J' ^j! tl^Uj V ;4i L^^Laj ( jhj*_^VL 

.4jus1 irVtol ^jJl »lj^JI QJJ 4SjJL SjLjJt tfjufe ^jb-UJJ ^ 



t<tUI (jjjSi 3 — jLui ^ (jIljjlI^I^ ^jJla cjI tjjljj ^ ^LjL 1783 j— 

<J*- 4JjVl 4jjL>J <jJ <> f^>H cr^ <jr-^ < Jl 4_W «jfi, 4_jjjl 
i^jj — ujJ JLflj . < jijJuL3l^ eJjLso Jjat C^l^^jr^VJjjU^JI 3 

4jftjLj j — LaJu£. t- t*J U£ 4i>. (jiiJjufil^ 4j| *4_ujl 1 JLA 

(> Jjf lu l_3 Jjjal* (j^jjj 4_u)l^ <j| fU^il sr^SJ I <j£jj . 3 j^t JjV 
<jn^sjji£tj «JUlii^U JjLs jL>ol <iJ J^> 3jLa ^U) ^jf yL 

^jLji» 4^1^^ pL^jSUI «LJjjJ 4jLl>- ^ i>Ji^>J Ij^j^ 4_jjj^V jkJiS 

* 1789 ^L»l! ^ a j-Jki ^ aJI j Traite Elementaire de Chimie j ^JI 

^jjjL*jSJ| jJssJjj tjjjusl (^ol^. iZt"ry<& ^Ll*j^U Juli t^ujl <J jJ! <_ibSj\J 
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£l^if L4IU (>aj tpL-^JI CiL-ifS't 2uLu^3 Uoj^c <_it£J1 .fl—jJ-OJI 
^ <ul* *U-L UJjjIj (^IjJI ^ j! ^HiH^' lP^J JUi^>U 



D B G H I M I E. 



S3I 



P R E M [ E R E P A fl T I K. 

J>t Lt fitmatLn (A* faidts attiihr * * & 

dts corps fimpiis & (k la pirmmii» \.4a 
msidmi, ... 



C H A P 1 T R E F R E M I E ft.- 
■ D« t^tMm^mt 4* .«tertim 4- dt b-jfe&wm 

"■ia f*idif: tltpiftti mir'-fitm», ■ . 
doa i» jcnfcate* a 4ti fc* ' 4ta$l» p« a . 



1789 *«#L*jSJI ^Lw^^ujjl^V ^*i^> - 24 



«l£L>1 J^* jf <»» LH° ^ J— ^ 5 ^'j HaSj U-^J (*) 
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4_Lglt.il <_uSJI jjji (jjj i<Lujl jJsV 4 <jl t<Ln_ul>JI — 

jJ 4 cuij lxJL1 ^1 ^ 4jL_* tjMLayi Cr^ 5 JJ 

Jujj 4£jl3 4 — a}Lc JiL<p LfcjIjL-o} (j! j-iA — <i L^JjLu V ^y— jJIj 

j->-T Jua f L-4jSUI OjualitJ LkJLLc ^ iJIJUajtUi JlLo jj^a e. L; <_j| JJLsej (j I 

(^jjl (jr 4_UJI (±>.rnsj.»,U ( _ r aL..uJI J_C uJb Q,tt ,i "->fj i»l jaj^JI LjLij 

<jj ^jrtJLJjVl j 4_uoLuJI ^ (jL^J — «JiVI I Jl^j ^j-lI! 43jju 

^l^ m\ ^ JlJljJ jj^j Jj _UI (jS^a-Jj t^jkatl 4 jb£ jjJu-a Cj jbj 

(Jj3| j*Lf (jiLcj j-<JJtII 4j JlLoI c?-^*" <L ^^ JUu ^jJjlU JuJc>- (jr _u* T uj 
j-tljjU" ti uLidJ 'j ^j-aLUI <jj--tJI CjLuL-ULtuiJ CjLjIju -_a (j^-Ij . LjtjJa-_bl 
Ci£ljJ( 4j JlJ J^L-aj JJ-a\ 4~l i Ji.i 4_ljjI ^3 V <jLi (__j9 4_i — ujLj»uJI 

<jr *l*l\ £ — g-Ut Jj^J L r J jL>^ cU-*^ L^aJ^jtJ — "i 4__jj^aj Ij-c-aja ^ — Jaj) 
4_p.LiII (j^o i4jf £y» ^yijJI ^yiiLj . jLJjj! 4jtloL_La ^ jruSjj^ (2U-ljjJt 
4_il_3 (4JLuJ| J (± f _L-fc. ^j^a Lt-i-aljILa 1 j <___c j-pju <4_uL.il 4_p>^LLa_uD^I 

J! 

I j ■ ^ <_titlul (^jiSj l aj JUu l_j 1" <tn ^cj 4^bt____> o'^i) 1 787 j-t *-M 

^l7uT.i,taJl) 4aJl!U1 4 Ijj.taU '(j^Ji^ ^ *i»t-di, 4_tL>J,l 4.jt,,<t.>i,Jl <j, B 

^Vl LZLiL 4jLudj (jSUjJ 4 n iUj ^jjjJI JLwj 4\i_iL ^ (jb^Vl 

4jL^>J ^IjjJ! ^>U^J ^jjri^il (J'jJl^- jj^J ( j_a Jjl >- ^y^^Luajj ^lj_uJ 4jL) 

t-a^ 1789 j J La (jf^j • L^Luajl j j^I (JjSLj AjtlaLflJLl ^ h <_uljjuaJI 

V j-^aJI 4jLl>. ^3 p llSlt j}» 4jLLiLi4U 4_tJL>JLl ^ 4_j>Uj 

.«<tb>>Vl L-il .«-w ^iil jl^ lil V| 4JLjjo ^SUj 
^j^I 4i>. |JL-J> 4w4jMl^ Cj#:Lw 4_uj| ^ jlS^f u 

4, «.i Ia La- jJLp 4_tLs(j3jj<u^ 4^xLcf t jLcLuil t4j uJj^ilt 3jj!JI jjlaj ^j-a 

(jT ic j . jiw^l <_uL>Jl ^j\c jj ' ^> ^ (ilUI La-Lu (4-aUJ1 4_uuu>Jl ^LLaJ uJ 
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^1 oU>L^yi J-^\* *M j^bj ~ 4-*^ jj**^ cr^ 

t jo^j) I j^- i *L7^ u^3 * ^3^-^ ^JL^ 1 u^i* 2 ^ 

oy>ytii\ 2ul^Ij O* U? ^ ^ 

«Luj! ^ j *c£K .MI oIa J£ ^jJI .^L^ *_Ao*J 

^ Ij^ic t(jr ...'t >ilt f ^M^l i k jUVi J^-t W* 

^SJj .^>ai ^LkJJl (UL^) c^L ^1 ,1790 r L^JI ^ ^1 i^UI 
I^jOi <j! 2L£UJI 3 jbj >i-£>Ll^ ^h^ju jofl Uju& 4K I jla (>» i^l oj-Sj («J 

8 ^ «ULuaiil ^ lj_-aJ^fj ( jL—^La {M'^V'j tjyA < *4<™> ) 1— «pl* 28 
Uiu 4fi Jt dlJ j ^ (»1 J^VI U*^ J* y I *jJ-> *W-J • 1794 
J^-j^ *cjL.1jlc)H 2LU^ Uiuj .tUfcll udU 
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f 8 



JBL 

m 
«r- 

i 

'V 

... 



JL^ (IiJ 4jlj J__til£. fj^^If (J^^-Lll 

^ulc ^ t^J j — >J1 — fllll < I J — JJL>- 
. 4_u2> <j a |jj Li£j^ (_£ j II *\ jaj^ll 

t>7 l4j I^Ll»^ <jj$fj Jib r< n»Lc ^LL&2j| 

1 JL& (j f JLfJ .J r"iT J. uillLll ^j^-dil 3^X4.11 

JUuJlj SJjJLluJI 4_L4JjJJlJLi ' * ■ -""'J J J ■ 

^ 4__ijlj3^Ai( Utl ^^—S ^ t n" H <jl 
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(<ULjl!I jL - cKSU- 5 Cr* Lg j"' ' " * Cr^ ^'j^l O"* J '""^ 

j» 

(jjLLaj ^ic. ^jjjJij Ji_II j r* j "' ' 4_S_lS^>JI ♦ (-jUjIoj Ojfj) < < <i 

I Jl^ju Juit .Sl^UI ^ I y^J jJ jJI .si >*Vl ^^uJj t4j|j <U*Jt 

2Li*i*Jl iio.Ui <ys fu ^L^t f^ 1 cr* ^ cr^J 

^y» ^jijl Ijuk l_LlojJ tiJ Jij r'2j«j.U t| 4i uJLUI» ^tilxuaja j^a Vjj 

vs ...i (-uSUl Jj! u±? o* *«#^L»>jAlt» ^1U.,*> < n fjJI L> 
t Essai de Physique «*b>^l JL^» ^I^^jl^JI oLl**j ^ Itn.M t 
.1737 ^UJI^jj a;Uji(1761 - 1692)dJ JLH jL H ^ > 4 jU^Lu^b 

jl^lilj 4l»ji (jSUjJ i jJuJ jL^JI IlLA 4oWi Cjj*.^ .cJl^» 

.j^LUi J^JI jlUi ^ jHu\ (#) 
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L^y^JJTjLlj <0rd£il ^UsjJ jljluu a^ijA j^ -u- o/ 

(1736 

cjj>jSU! Jl jli} ^cj i Ij L$S^ JL> jjju ^ 3j — S' 
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- 1698) ^ ^ jJjl— ^ >ai < h >V.<I j > olil^L—^l j! 
^LdJjj^l^^l^u^^o^j^lj^ JU^L Lu>>- Ij— jtia i(1739 



4Jjlx. JLoeJ LaLuo Ll — ul>\ l-j^ <^La ^ O-* >^J - 4JjX. 

- 1706) (jrJijl >3 <jry»L*^ 4jjV< <J £J>4j 4ja>J ^ij-*^' ' ^ 

4 ^ jjJl SjjliaJ! j^LscjJ *.Lj^SUb <uUi&l JjLkj ' ' L* 1 -^' '(1790 
^^^J 1759 UjLjoj uajUaj <^l) jllai-VL ^ i ^JLl i Sj^_<MI 
<>• ^jJI .(^Li^J^ ^^Jl 4WIt oLjV jjj o-^J jL-^j-* 

^jJslJ oj2l\ cAm (.m-^ ^1 j — <l£. jJiliiJI (jj-aJt Cj Lm» > j) < « t ^Ti c 

J-Aj) (( 3 i^j " » 5 '<■»■ A 4j ^Jw^I *U,„tlj « 4_iJ Luj » 4 'r Tr >"< 4_1 4j-*Ira,m Jjvl liJ jjJ 
niJtiAj LlA 1 jlS'* ( jSLoj dL^SUI (j — a [4 — <jiij 4_L4£JI USb dJl — lA - 

,(1793 - 1724) J . «y JJ2j ^ L*>^f JU^L. Lij^jy U* 

4jLj^ ^ ilwJI <iJUQ ^ jjLill i>ju» i C r L . u 5l'-t JI ^ojjIlU j^jLSi ^<n->" 

tATreatise on Artificial Magnets «4^,Lil^i^VI cjLooLLii.1 ^ iILuj» 
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CjLsL^ uiVb (j_u^ LabuJfcl JLU ^ J U-llLa t JL>t Lg-Jj C>— (j — SJj 

^LlJI ( J>. (j I Q £Jj luSjlII ^ujILlt (jjjLSJ ^ * -V"i 4_uj^LIl 3j — oli 

^Jj I jLlJ lu«l> vjW^ ( 1 806 - 1 739) 1 780 



•«r***^ u>>^ 

<J}L>. Vj jj— Laly (d «o! j w ...<*ti ^DpJI u>>^ ut^ <AJj^.*L_jj^SLII 
jii^j-wj ^bijLfl JSL_jLi /yi J£ JLmV JjjjiaJI cjj — $a ! jljj i 4— jL$j 




De Viribies Electricitatesim, Motu Mascalari, 1791 . 
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*(1798 - 1737) u jLajL£ u <*^t j_a> L_al <5u£Vt I j_A *_< >.Lua 

5 >* Ji^ f^' 1—6^ c^J> . 1791 fUJI 

3jl*n<<tl (jlSLayL ^jT ^LaJuC. ^jlajlj 4_L^La J>>-J £eJ^-culII 

£JuLJaJ) Jj>.jI (j? mJ?j LoJuui ' " ■ ^ ^ — " 4_j tujjjJI <Qlo>.^La <j£Jj . 4j JULj 

1745) jjjul i n A\ SL-^LieJ^Juj .M^fpt ^3 £-x<i_>J1 (JjSjJ 

tb^CIl jtj 1793j 1792 ^^aLc 3jj — uJLd 4J t^tj Jj'jJ^ c»^ ' — 
i^js) jjbj — ^>>jL>i jJuoj4 (jj* <1jJl> I jla (jSUj <r>ttl ^j^LLSj'i/ 4 jJLLt 

jljlall (jjj Lt jJjl>iJ ^JLc lllj^ ^jSJj .l*U j 2btjUD ^ykl SiA^aJI ^ 4jjt <^tl 
jU^*J S j< nh«« t ?Lj>^ ^>iJ (>° J-^^ ^^LjjIlI—^I jJ>L 

.^jLStlJI Ijuk MjJU^ilJ JjfcT Jjjl£ 

3JLllu3 4_uj^ CjIjLjJ uiLl*>- duj I Lc^« 4jL(.(i,1j I^uJj < L^uj j u>l t a 



j^yic tJa^Lc. jjfc LgJLuj . IjjjIj <_£ jjM Ijj — iZL jtJjuaJ j^ySL]^ <4jLjJL) 4 — ujjcj jjl 

«Lst-UJ ^ JjLusjJ ^1 La^-jjLj J lal 4_j cuLuu/ (JliLusLaluI CjJIjSj i 4 1 o r 

^i^. 3 i^flH Lt-u-gJj t j L_u<j^ (JKJ ^Ijj (j^J l^ iflf.l La ^CJ 4_j — cujjjiJI SjaoIJ 

t^ldl jU^Jl £i biji J^jj 1799 ^1 jy». ^ .aalaUl 

jl£ ^JlJI i^^uSub l2jj^>. 4j 3J1 loj 42juajj J ' " 

.1800 r UJI 

^ji<» Jijj 6-* o -3 ' J ' ^ ^ j j U ' ^V clrh? J-^^-A* £—t^3 

CxjIj <UA JLl« 3>o Jj^ 2LjjLL=lJ1 {j£. JlJjjj .LiU — uii dwajSJI £LS>j 4-«S 

I .Ltfjis J^<b| 

J^til *b>^l *ULl gjWi,„t 1800 r UJI juuj t 3j<n|-, ,„Vt *b>^1 



<_J (J 



. N ' ' '■ ^ ^cLlLI 3(^1^ (jlSJu^l Ijuk ^JLo jmju SjjL J j f <?Julj 
^>ot ^jJI J-*jJI (jl J^ij LliU jl^uVl IaaoVVj jjLiJ j-^ic 

j-Lo 1800 ^ (^.IjLajJ (J^jjj Lr Ul 3jiaj — uJI L-aJj^J CjLj^J (j f 
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1 4 mi AJllJ ^5tj ^yk. t jJuj j j-aIUI (j>oll ^ ^Ufcjl^i>1 (>a j-uUI 0^ 

^ulj jjJLaj j! La Lu ejjlauA IjlS^I Lu b ^jSj jjj L? l> iSibJc*. Ijl^f 

oLl^L>J1 ^Ll ^^ij 1 738 f UJI ^lka ^ju *G! cdi j Jli. . ^ ^Lkill 
a^Ut IS^LojJ!^ Lb£( 1782 - 1700)^4^ JjLub jJjll tiJOJ^JI 

(j1jJL>- (jlz. Oljj — Jl ^Jjtj ?J — U3 ^ ClIjLiilj JjIj — uJi LiJjJI — ui 4jB «Ju-flJ 
Oj^ki^l CiljL-iU <L£h>J1 «jjJaJI Ijl>. IjjjS 4 i ,Vi 5_uitjJ - I43L3U. 
(jjjjj jl^V IjJjIsj jJLA JIUjj ij — ui£, j. — udlJI ^ VLnH^I jii^t djjj-<aj 

^ il .^Ijjl». jL-Laj jl^fiVl JLA J!U Oj — uui\j t4^jj>J! jjjlj^ o— c 

jjjl^ juuj 1743 f UJI 

• 0£H^' U>2J' t>* Cr^ ' ^ jlAJj^l 

(_^jJ — j-llj L^iiLus tdJj ^yjfc ijjjj uuiJI qj-a1\ Cj\*±) ut 2 * ^jrtj^tt 

a^. 1744 f UJI^hcU^ jL^lj^Luuu (1759- 1698)^^^ j.> 

t^ail ^c— «V! ^ Action « J*iJ!» a^Kj . JsVl J*AJI Ijlw L^L 

^Ic (j^Lojj La ^1 J^4J 4_uoL>. ( _ 3 JI Sjl m»!vU ^.L^aJI »1 g ir 4 rtlUl 

JaAjp L^j! (^!) ^ci-jJ! t-djJelJI 4_u*£j La p.^ — joJ j - lClU J-tbjJt (jjil — lu] 
J^Vt JjuUI ^ '^^JJ (t j«Ua 4^L-JLlj 4li£,j^uj Lq jfttiiL» 4J r^ -i 

jl) Lfcj^. ju£i 2u^J) tfj^ JaLio.VI ^ Lub J-wu 3»jjUI1 ,jLi 
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1800 W»JI J>\ HLmj - 27 

*j*off jLuS3V ^*ab>Jl ^Luaj3S 

1707) jJjj! ^jlj^J Lla ^ju LSUs *>uaII ^ djjL*li LSJ d^p. 

L^ljjj tliLijIdljpl ^1 <jlc J>£-^ J- ^A JJ cilj cuJj^ui i( 1 783 — 

jL*£^ Lj^Ljj l;<^j 1746 ^UJI ^ fjlj tt luJL>JI (^LjJI 

4j jii«.Jj 3_jJujj-LII 2Lj|^JJ (jiajkLill ^-jjjfciJi Ijuk (jSUj \ 4a\~tv =^i «L>»j_« 

J£ jJw^J U£ L»Uj <L> im ititl (jjj jJqJl!I J^lo ^yJ T iJ o j-loj <-a£ jJbjt jjT 3j — ujLUI ^jb (#) 
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ci^jj^ ^y.^lj^.t* J Ha elUj ^ Jli* Jjjuuotj .fJUJI (>a 4_uU> 

^^.(1765- 1711) 

^L^oj .^^j^-u «b^Jaj J_jL«j <Lj£>j->. 4jjJsij ^1 J-usjjj <CjI jjJI (j — t 

cJLk AiUtt ±a ^LLJIj 2UbS3l u^IjS 1748 r Uii jMi. 



(1750 f Ia) *iu* (1786 - 171 1) ^ jjj (>• *m .'1 IMI fuJLi 
An Original Theory and ^ <tl <>c jujl*. o-^i «lu^i 3 — dL>^» 

4jLjJl j^li <U4 *new hypothesis of the Universe 

Utt 4-jJuJ ^ (JsJJjs (jj* 0^" '" ' ^ (j^l 

jJjUuJ LTUJ 4_LlJ 4JLua (_^jJI 4 irnl't ji^yJjJ! jjJfcj LvLjujJ (^J-J! CjjIj 

( 1 822 - 1 738 ) r Uj < n .Vrtl , 1 78 1 f UJI . ^ jniK lSP» .5 
*L££aj ^ I >Aa bjL>. (jlSj 'o^ljjl tjSjSJI Jri-Ah^J (1848 - 1750) 

(j^l (-3 jjuj 3j ...^Atl 4il j^a^U 4v4JJLdJI JjJL>JI jjL?cjj 4\Ulit-a 

Jjt <jL£ ijhj jusl^ ^jJla Jj t( 1 793 - 1 724) J^Af* uj* <jf 

4j j£a jjls^cj tjtbjjut)! (-i^SlJI ^ujjL) jVI 43jju La J^J^} l K 1 ^ - 

<W*L L^aJ^J Jjjju^ ub 2L»SH,I 4_uuu>Jl £*5tJ 4^3 ^ djji 

a^L_«aj 4j ^ J. . ( * ) 1783 ^UJI ^jl^i^ tijJLA a^u^i ^\ 

i ^ J^V U --I d uiAlJ j_L^ iOlflLSJJI JJjujs oLuL^bj (<JLl tj j i' i ii (#) 

^ L*>Jji*U I il^-f ^ ^,1*3 1764 r UJI ,>4iT jL^.V^I^'j^'a^j^ 1 ' 
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< 1*5*4 ,,.**. 'l (_jL) jjja jjj t (f i> j t) |ju& djtjLijc. ^ n m5> (j! jjJl>> j-A 

500 (>a i Ajllafllj i^^u-* uA\ 2Lfltj£ jjj* Jfll O — uijJ 

^jSLoJ . . . LLlII Igjjjud (JjJ-OJ jJjujJ inti jJfiS < rti i*-> 

(jjSLi JlS^ 1 4-u.ua.a (J">M f b— ^ Wl^*" JJ-^ <— ' — 'M 

J^>. <_dla ^ 4jlL>L-u djLa (JJjJo (*_>£. - ^JjJl s-Uj-uiJI uj^SjJI 

t -*■ 

(_j j**^ *>J^*> (J-^ 3J 4 1 u o u 1 ' r^-r >fu (j t 4 uaA jj.t jj*> ^ifsj 

JaJj - jJkc Cyi\M\ u>UI 4jL^ JjS (<jJ > A*Ii (j>2JI ^ Cjb > liUI £$^> 
L^jI j ^jC Atl ^Jj M *V*< ■ >• a Jjjsjj j^-T Ltrfia jr iu (jl 4 mi AjU SjIjI j^&I j^fc U 

f L^ojflJI 4-l*ju3J <-u-> (j,i>- L^JO 1 (Iv*-^ J )t^> *Jt (Jg. <i" 1 

^4] 4ajLLo SjJaj (jr^L (jf I ju4» ^1 1 «lj 1 < »J ijJli£. ^UU! (jj-ill 4jI$J 

. <( ) j r xttj^dJt ^j^ij» SjLulj Lji_p»f 4_J| jLfuj 
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Jii") u<1 j . 3jj co^ua Lu2j cuL£ ^jLp. j La (jiL^jVl <jjo (jju-tJ otjjt <jl£ jjj 

Cr^ jjSL) <jL3 H^LiH ' ^ r 3jL>j £jj-<iu^J ( _ ;r ^ * 1 <>ijf j-uj 4 a < ntj itf^jf 
(j^J^a Lulaju U-a ^Jbe-a <_p»lj9 iiJoj ^ Luajf OjJ-t Ja£J .£_<Jj JjUaj 
(jrui j I j_a 3j-wj! 4lJ — u* *^jT - ^jLa t«ujj .4juwJfex ^ «CulSU ^ 
C.i<i(ii tillj^ i«Ujt p ujI ^yk. ^MjV ^ — w UliLaj . Jxd*.jjJ ^ *Lj>>t 

1766 £y» (j-uj^j . 0 miI< J-4J»J tfj1jL£.J 4_U j! ^yjjU Uj i^ p&Jmt l 

CiLuJobpl ^ 4*nft^a i-flL5u£l 4j! jJluj ( jj£ 4jl*L>. ^ 1768 (^>-J 
J**JI J}L>* <j o 3 jKtl ^ 4 ui^j ^£.J ^3 ^4»! — i-uj .Selili ajjb JX — »■ 

''"^^ O^'^** 3^ lili JJlLTuI <ul (jylc jlaIj — * LuaL>. Ljj jojo 

- 1717) Ci j^-aVj jjL>. ^jJ <U^)J 4jjuL^t Jl>-1 ^ 2Ljju>jj 4J1 — uij 4jl*j 

(1783 

Cl j^aV^ f Ui&t tpiJI CiljJ& CjjIjIj .4_l*jj.I£V1 ^ £J>j jjua^j 

i^jj (^^^1 c-^UI u>L> CiLu^Ly I itLuit ^JJ ^lilaj «il JL^jt 4j| 

O* — ! 1 1 ui*i\ ZUnjjJLl <_j>LLs ^ jJ 3 j m tjjJI SjUI (jji — J\ 

j_Lu3j 4 1776 ^UJI 1769 j*UJl (ja oJlA 4 "njlr> j ^ j-Sj — uu I j 
^ ^^jitj (jjj) CiLuiabjJI <±L3<ul\ ^bi' ^ — J' ^^ ^ >3 — 

. 1773 r L*Jl a^jl^Vt 

^Ul^VI Ijuk ijjsLsj (SLJUiOM 2LJLu*^j LLw iJS 
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Ol i) *2Lpoi1 ^j*iJ1 ^>L_flTj a. ; .u. ^Luj Vila 1776 ^ L^Jl ^MjV 

Jl>.|j i^^JuaiA J-*"ij ^Lsol i 

^jjfcjJI (j^Jj . SjlsJ j 4_uLjj_i£ S^l ^ ^Li ^Lb cJSLulj Luxj»> L^jI (J<-^ 
1 jj) Llj^JI ( _ y icj CjLaL>«jV1 tjr* (_y& — <J^>. jjju 4jj jdtt 

4j3jj_*_U 4JjJLaJ1 2LjjuU ^Jjfcill CjIj ijlC £JjU» ( _ T ^ J_J JLflJ J^f L-t-»^->- 

lm!r A oJJbj i<Xlc tZil j^.T >Lust LgJ (jt Ijuk L;r l«^3 .(lLJI JujSSj L_^j|jl Jua 

i^^taV <Jjj*J CjLijl^Ij^JI f. I ftlr I — gjJj <J-ua jj (jl (3j , < 11 (jr Ul 3^j1'ftl 

4_L>.LiJI (j^o CjAjusj? |jk <jjuj LoJlZj 4 jijiki «JLjLJL&JtJ ^L*)^ i 1__^jJ1 

4-uim ^jaIII (Jjijso La 3j £ Jijj>.j 1 JL>. J-*IL>JU 4jf 3 jl^"**"^^ 

' * • * * Sjua Jj^ (jjiMj*^ (J «tjj . i f H*3 <£ali uuo (^yl^. tiJjJtli 

(jl JuA . J^JJ l&h*-"^ ililjl Jua j-ifu£. ^liJl <jj2l\ cljLiuu u 

4jf 4 ■ £pjjj (j t Jj ■ "'j (*Lu!)L>«Jt ^j^. (2Pjfj 2LijJaj <—i\ J^J3 £—a 

Ljlln <\ jj^J J3 ((J^Vl i _ r Lc (j-LiLuJI ^j-a 1^>- (Jd!>^ L>°-3 < -*"*^ 

j-Laj 4tj-st <ntl 1 tfjIjljU ^jj ^jJwf 5j c <_£ljSJI 2j)U.y J =wJU 

. 4_j 1 114 mi 1 1 *iLc^^%XI * 

^j-alill oLtLuLaJ 4JSL_JuII ^\ 4_ulj jLcj t Ll jjv JLao ^cJ JjlUI 

1 j j • ' ■• i^jj $jLi Aj^Jiij jLLsj 1 Aj^. , A"t jjSL^J iijJl Ju3j ^ ^ ' OjL^ 

4_l1c (jl^ La LbJuu f.j_yj!u Jl-iju L«va t4 1 1 <i 929 IgJjua 3jJJ diljjt'it) 

•(tj- 1 *) Lr^) 
^Vl I ju» jL^Ij ^MjV ^Uia! jIM ^ jJI {#J 

4-u>-a--*JI <b^Ial]l 4jI uljJ <U CjLlusLij flVc jJkj i(1813 — 1736) ^jlj^V <Ju<j^>. ^ a 

bt dTtJi I a ul>.jI 111« j^H L ^jJ\ (The Lagrangian) «LuIsIjj 5Jb iIj! jjcj ulj 
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^ ojlS^l J^loj *(>^N U — 0 UJ^J t^" ^ — " 

jja c^^l jtj^i J" 6- o>l£LA^ 4_JUi^VI 

JU9 1 f |j**' '*■' 

CjI j m v C> r (M 4_ujl JJ&V JL3j) Sjlj^>Jl Lu I j ,jf (J^-w 

^ Lufc 4^j" ui U UjJOj^». < ri A<"j . (4j^.frA £jt <j^> cl^ 
(j^ollH (jj-ail oLIuUj ^ ^JjJ( <JL>- j 4j — tuJJL Sjl^L 5 jJjuaj 

^^LlV 3Ll>. t fl'* JlaJ 3jLjxb 3 Ofllj 1788 «J! (j£ 1 jJUh.JJ 

- -lj r L^.^Vl jl j< Jl^I £-aju=>! Jl3j tjjL» 15 ^ 4j| L&jj^j.S^usLkM 
L^otj .^LjLsjj j J u — <_£J CjjJjI — «i - lJjUj £J>* tii^jjl^Vl 
VI jJLv 1 1789 *)1 Juj <Jj^j - j-Jjl— Aj ^Juj ^1 :OrJ — LaL 

^jj^j . 1813 f L^J! (r, miLc ^1) pLST VXI L^i>l 

LoJ-^.lu..,d) jj-Hj <jf 1788 Jj>j1 ^ ^Uaiailj j I Jua ^ ^j^Vt 

L^jjJ^J ' - ■ ""'J . ! Jl». J^j luj j Jloj I Ju? 4_1c J — jj>o V 
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<-_jLluu I Vj t>JLuu3j V jl^ 5"n »1j £j «t "n i<Lu^L>JI (j^iGlj 

<_3j-*j Lola i4xt>L>JI (jjj^LiV SLp> 4j3^_*j L» ^*^JI ^ ^ j 

(jiijL»_J j^jJI 4j Juua\j . 4 — ml i ntl (Ji-Jj j^>- lL»j3 4 ».lj*u3 

(^yic < rt^l"n Cj — 1\£ ^^pJlj 1 3 j „(.gj^dJI Sjjill JUu 3 ^ h ^- « ^^>. ^tX*i 

JJJlbLb a\j>d\ >*-£>j^. 4j? j-jlC. ii_)L&jVl jjuzlC (JM^ «iiljj (3jt>.!j 3jJL 
(-djJtj I JUb 0jl — j3j t^jT i r> (jjjl lju! ( _ 3 JL- fd*i1 ^Vjiau (j.a.ualij <j— £J 

L_>bSJI jjuoj ^Kposition du systeme du Monde «^JUJI s ^jtx^ 

*LLa^l ^ 43j jSj ^MjV <-4Jj£ • 1 796 ^UJI ^jJL^o ^ 

Juu4_j£U1 ^,-Je.l.ua.t J-OJtj J^> «USJj 1 1806 nJI ^ L-x^l 

*_»LflJ! O^l j3j CjLj-udLj^JI JLsejO ^£> J^jjJI JjLoI JJ . 1817 A UJI ^ 3 

(-ib^tjl .j*i*JI ^jjI^JIjuj Ua^tiLJjj *(1824 

4jL^j ^± ^L^aJI 4 — jl^Lsj (jLSLa ^-xojJ Ij^-J^a l — |-^>J-C <?jLlijC.Li * I j Ib 

4-r n<otl ( _ 3 JLc — «d «GLaj^jjLflj (jl^ IoSLaj . j___jic ^j^lili ^jj-Sil 

• Gillispie ^ 4*>.jiit (*) 



367 



-^1j>j 4jjjL>. 
:2ul*UJ1 <_jL&J! 4V,,.m 

4^UJ L*£ tcJtJJJLl ojjoza ^ftjfaua JLu^)j ,^)-« 5jb»xmxi 

. 4JL>JI «Ld^uloit 4 t j mi a <_jL<£J| SjLj j? 

. 1 (gjftlrtO 4J0I caJJ (j^uLSj V 4 «j lUtl 4Jal uU £)} 

iJ? _a (iUjJj i 1 AjiiT ^jjLj ^ (jjb AjJtijjua V 4 jlajlLJI 

CjI jJuu J-(-u^ jJI (J^jJI (jLuJ Sl-L>Jl 4_Jj_>0 Cj^jus j*_ij.caj Lufc L& 

. (jjj-U 4x.Lus (_^jJI <U^,,..t| 4_u jL>JI (j^jL^ (■ 4j < 11 <t ^ill 4cj^%JLl 

L^Ieiijuflj JjI j — uJ\ (Jjl^J I^LuLSLjII ^Lu — « 4_u jLsJI j 4_jj| JL^I 

<t ^jl\ <(4_L4Jj loJI 4jjifilJ|» ■-*' La ^^yl ^rUj>5LdJI (^ul_A (_^Jl>.1 .^L^j^j 

Cxjl^ Jj^jLflj} L&^3 j! 3 " " Ct-^^J t4j 1 n <i mi II 4x.j <i ^ L 1 3t uij ^jIsjju 

JJj^I V ^3*1755 r Lc Lu! ^^1^.(1804- 1724) 

tUj^'t 4j^Ls 4jLsbuu« (jjo A 3 c-A^ljSLtl q\ J[j-2j < _^ZlJt Bj^LaJI (jr 4> aJJtj 

.Gillispie ^ ^LiiSVI (#) 
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UjLSj^s. 4ajjTj c-^Ij^ 4 tj ,„ tilljOSij eij^jtll (jlSj ,\ ,„11 

jLS^lVI jtL^j . j^lj o UJI <ya — cJ\ J^>. L^iljl jl« ^ Um-*-> jjju 

J>>- ^'jJ- 3 Cr* ^ — "J1 V t>«^£, jjJu <-j£jSJ*I Ulu U j^at-a Jj ^ 

1 a^jis l£JLa oi ^ ^LUI ^ 5ULJII ^MjV J^jj .o^uUI 

JrfA» L- *J 1 (> j—aj *( 29 (1/2 - 1) oJl^ 

i» 

<>£. <_>«>L.V l^L^ tfj^Vl 3j-_jJL>Jl 0T o tnUj 

('-^ o& oh *J j '"j" ^1 jJI (jiUiiJ JjU-4 »J1 

(J '"» "'N l rt»«>> 250 a^Jojb (^f (jf *j'^J-0«lJI ft^auJL (j^sUJl 

j^. Sajjui a_xlSl!ij v a> SjS Al , „ (j^jVl 4^li£" J5US a^lii^ <dj 
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dljj ' t -i* o < uti i, ^ mi o ' ^ C r« ,, rn j <4x,l jali (jjlt 
I ,*_JJ^ d; — ^ f>*^' • l£ t'» J J«"j 

^jIjjj u>>*^ f-^NJ *(3>^' cr^ 0t>*^ Lst^lj (_7^^ <A>A? 

. ^ ^1 aJUJi ^ 

(fj^l ^ ^L^l u* h^U J-^ 2 ^ 

JtjjVo^ M • J-*U cthj>I1 <j— • J— ^ t* 

(Jjmiojj (jryjlssJu ^Jfc (>aliJl U>^' <jr^ *-^i3^' J£ jjru Lc^Jjj 

4jSjLm £ya l^J Ljj t4-u1 jJI 4jcluoi,l l — <-uL-uf LajL^l)! <jl£ {j j r » ajj 

oJj)_?ij 4lijl£La j 4jl«L>JI 4jji^j JlJ Lgi2 — ujU^t 4_Lj — mj (Jj^sI (j t 

<y» 4jjjiJ! a j<j>«Vl 5j>JI ^ l£ ^'j! «r-- 1 ^' 5 J— ^ 

^ <Al<po Il^jT ^ >Lua^) j — i!u£. ^HII Ci>^J' >**'j^ J^-*" ' — ^JJJ^ 
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t^JUI «Uj^>j « i . i i j p) *j — t-Vl jJL$ Ij-tijj t^Lj^a ^ ^ISjJtj (^J-idl 
^Aj . 4jJjV) fujLttfl ^Lf» Ji'^^ l^>" ^Ul^^lj 

J-*£. pJ ifLu* ^ 4^UJ| ^JLoiJ Jij^t — ljuz fjjl Ljlf» j^a^l Jjf Jjwta 

C/>_yuj .(^Lll-jj ^ £jlJLJ Jst* ^ I JU^Lu-a Q769 jJj^t t >o) <-dJj Julj 
AjjjjIjJ (JjjuaS j j(^i-> - 4_t-ojJa C^Lub Lgjf L^La <Gj Jl>. L)Ij_*j , ,, j > 

u£? «^j 'J^L£. >aj 'ujwjj t*— i 1770 ^ UJI ^ 

« v ' f. ' kt l J^J * OdJ^Ji Ct*-^ ^ ^ (3f Ju " 3 JlcLcu^j 

«iW. oLjxIj^ jjJLI u hA \ <L^aUjJ jjy ^_<jjcJJ 4j^> ^....«ji 
-> Lj^ olj) 5ju»UJLj <U 4 j » > »j 4isu(j j ^ JL£. ^ ^Jl ^^ic 

Oli ^ O-J 'VLa l^il 2L^JLI SjLalUI Jg> 4 K AU OJUj 

^jL^j 4jI^LI1j S^Ij^JI pjlt" jjb <LLa cjjikX! J^^IjU - pjU"! ! « ^ M Uj 

1772 
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i*» feju 



c3jjuj t jjLii^jLb^jjj t_>""j ui^AuLuiLn JjJL>> ^yic 3 j — ifuL-a SjJjJt 

^Ltll 4jL^j £_<a L^o_uil j^uuj t fjMluijJaj b-u La JjjjLoj ^ i «L Jjjl — <jJ1 

1 j * ^ill 4 iV^JI (J^>- SjL>. oL—iijljja JUu SjJLuaA Sjjl — 1762 

CjC **jlP 0^ *3jLij L^cu-ulj t j^jj (3f"J * J JJ^i^ cr^ oj — 4 ~ a + A £ cy^b 

j^Juj SjJLll ^ Jjwj (ULc 30 ^J-Sl^i (j^) j — 
i <>a (jp—LMl\ ^ jJkJ JifcC ^.ic 4uuX\ 4oslj ti-UI t£_^»L*l> 

e>j\ ui ^533 1772 j-y^y t^jS-Vl <>$Jtt ^ «iLwi d: i ^3 o-« juuaST 

i jjuis>. i<ji[2l\ Jj^Ls (j-a 3 >«Si£. — "jlUI jjLso JLS ^flJ . *l$*«J 1 

>UL Lj>o|j . i «jin Uj* 4^>UJI o jjj ^1 ^ 3jL_ u ji Jj£j * jJ«X1 

ala 1774 jjj^I 18^CijJ Jt Lbj! 

JUjJLl Lu b Ju^£5 <Uic Jjla3. Lu dai £-i3j <ut (j j mm *j3 <iK — uua 

^LiJI 4 Jx: £>&l J .tbjJjljjJ (j J — >• i L7 ^>*l\ ^LkJ! JJj—jJI 

(jjj) , j nlijl A Cx— jI j (jj* 4_jU^3JI — uJi 3 j pir — £t&"m t\ 
.4.^1 1 tt ZLcij3U 1 *-*Li>J J^i — lJj t (^ 7; n*i (^f ^yJI 'tnU^t l eJJt J — «^a3 

c,tW*l ^\ obi ^L^^U 2u-^L.V! 2UaiiJI ^jLu c£l 3 
j^L t Ja^UiJI ^ ^^itU L ISU Iju* ^ ^ uh .^L-jSL^Vl SjjiJI (^Jl 
g-ljj Uil ^ j>3 ^ ^jVl UiiIjl» J* VLuA\ jt ^oli Lj 4iT 

. 1 y<iy^ (3^JI jlV^JI 4_p»Lu3 1 jr«t<i'> J-UAJ U^JLa j'N M! ^jrO UJJJUO ££J 

1 1773 j»L*Jl jjI ulaLa jjj L — uuLX ojIj <- « ^ — LllC u St — >.L£X1 

^jLajI ^1 J^LdjJI ^ 2L£j) jjjjUju — lu V I Jla£.j t4_t<urv. L^il qJi — UI 
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t^psLLiit «-JjjJt JjJ — ii ^yk- f^^O^J ^JJ^>Ji l^^oj^o ^ Ij ^U^uajl/I 

(j>"u-4>i 0^ ' J^"J .isi—IDI I jub 4juIH (^JlXa ^ UkUI ^3 

^,1*3 <jf <ol — 2j£lI j-u,CJl ^ iLUlSLJI 2L>.|juuaJI jL_Jk.t 

t j .u U JI J*.! <j-« ajLUj ^ J-*j4b Ui^^' S^LujJ ^j.^n>.tl 

<jj^ — ui Juuj * 1774 j*UU ->>L_J,I Ju£, .oiol 

■ i mi t s < n i 

• JjlaJL 

tT-uftJ Cjy^J 'U^ — i-"^ (jrtjjUaJ^JI (jj) ^uaj) 1775 j^y^L, **J 

* 1776 ^3s ^ju! (^k. ^jijisj ^ 2L^>-LL»yt 

L^j Ct-tia ( _ ? nJ1 4 4 n^itl * jufc ^j^. SjLui pLj| J^>o ' "j* s j i nfj 1 1 

CjU^Lw 4jjJ l^ui. OjLO^-Lj 1776 < n ^ <>Ld J^JJ iOj' J-^ 

^jLj£.L udJi <u«iij .^^j^aVl u_JL>JI ^ ^^--j* 

.Cilj g^M . t l jjjj * jrU^ja^ ^jjiv JjjU (>uVl JjlLuJI j^u-aJ 
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J* 1% I juj tj_u^ L>L>o (jjJi^j («GjLlLoj 1,< <jj — c-uj^ijj ^yh] 
<Jaia 4l*£. cjSJj • ^yJLc-cUI ^ uirtM Sjljj Jj^J < tisi'ia 1780 p\jtl\ 

jLc i\ jufc 4 I gf. £->J fj^J 4 iT J-u . LulU^ Jjjl — Laj ^ — j JLa 

/jjjLU) (jjJiJI CjLuju — u jjvIj! jySj i4_uJ*Jt 4jLoL*jj4>I l — uajf 
4_udL>- ujjL>o L^j? £c_usljj) JjjLaD 4jj_l3tJTi 1 1 SjiiJI ^LloJ t_JjL^o l£>>*1 
4jLieli1 Ijuk t ( (jr _«j-JI 4U*J iiuaJt ^ItJJJ 4 jUU £il JL^Vb 

^ j^l VjM' OUAJ ,1779 fUJt ^ 4-jSjJtl 4uKU ^_l*3 

' *y ^ (jjliajjjJI Jj U i d>U tZiljjLua ^ j^jlrl 4j}Ij (j j < i n ajj ^ innj 

tjj t » t «jj 

SjJLI <> jus> -j£jj A ujjj^Lw J*»U LjD ^Ll jJI ^«u! 4_jU 4 4_ulsjlU 

L^JiSJj) 3 ' ^ *— >\ ;jljj 4-Jj J l-ujJ (j! jLj£.lj <(jrt_aj_L>. J>JjJ ut>J 

(j-uj^t». JjjU (jS-OJ ^pJI j i .sLjlSj jj^-afl (jji JjU KiVl 4_uLu (4_uL u L > . 

i I Jt-o» tj3.u1.oa3j lLIj j|j . ^^jj/LluJI 0j£>j-6 ^CjJ 4jLloj*J l^a- t Viuij (j! 
p ^ 't t cULjjVI (JJJJ icdl jLtSj JjjwjJ.1 4jLcjJ1 ^Usu <_-l>.j-*j 4^*J j! t \ ~JJb 
lJ} £ jA 4 ■ »"'< Jltej u£j t n*^ jJ&j tL»jLx t jjj t^jrya j_t>, 

.4^ UJI c% LLaT IIOU 4,,^n juu <ii!jjj .JiaJI 

4-uIi^ J-iSLluj - <?l jj — lu* ^ JSJ 4^jjJLa 4JL>- LT ic 0JJ4»* Ojiajlj 
4 2LvUJI C^jSj (jljpJl 3j3 jJi)ju ^ 4 — La 4j£.j ojhX\ (j\ tlUj .4j 4 — l<sL>. 

4!uldj Cr l£. 4 ±jl£ (J£ uiJ (jLf J)j-iJ ^ o t (ij LSX« l^lfLu) jjLuaj ^jl q K «ij 

iiKUI itukb 4-A*C L^jl .da__AjJI I JL^J ^^^1 JlSLill ^uajj *4 usUJI 

L^jSJj t (l^-dr ^UjVL 4J — ujJ ^olaj tiJljCSj (jj — tAjjajJ jl£ (jjj) 

JailbeJ JbL>JI jtJj tuJj <_jj_>J! 4jL^j ^ — a jl — ^citjuo jejj — If. — lajj 

|j£L&j .3L>J1 1^ Jua (_xj|jJI < rtifVt ^yic Jj i^>tt| 

JlA>. ^^Ul (^JiJUI (jLjjj-iJI ^pLui 4jjj^ ^ ^JlLa 4_4j^-i (jj — ui^ajJ ^_juuo! 

^ (j^Jj *U3- 1 - a ^ a J^ tu *^ L^'j-i^ l - jL ^'- i ^!>^ ^JJJJ^j ur 2 \jtf.Luo£.] 

4-d.LdJw ^yJ) ^j^LwiaJI (jUjlIL jj <iii.4jj j-ALLj Jj->J * 1781 |*UJI 

A ^ 1 sC\ 4_»_flj 4>jl1^ ^jJa_uiJI ^4J l' ' " <j. 1 ' "j - " 
( _^aje u CjLojLl* J<^i^- 4j| l r a.ua I j I Juj t^Liajj-JI Jjla — uuVl 
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^ SLst^ er^* 2 UD ' "J ui Jj^? £^1>U (1>^J <32jasJI uiijju <jj <^fcjj 
Jl^j ^ OJuJ ^1 jL: i( ^-uLW>-JI juuj ( 1783 *UJ| 

<G^p jU!u — uil ijjtj (j! i(jV1 ^_u-o! U£ ijj ui^jj Jjj^Jj^ 

Jjj9j ( iU'hH j JSLAJt jJej-u (jyi ^-oaJI J-uaij ^LLaj uilj i4^LUl (j-oj-aJI 

^yic J i m- J (j! — luaJI <GLjJu>. ^ <Lj^ jJLJLl ^j^uaiJI dUj 
Jjl^ LjjLab j-ua! «Ul^. 4 — usj^t ^-jj^-oa < _ r 3 <jjLl« lLsjLud 2LLiIfl»j J • *< t 
JJsj .c-u-aLa Jj» — £J j^^c ^^lc. t jJJlSj Jjal tjr l£, t J«r>^. I jSufcj . jjj^u 
^jl^LJt JoM_J1 ^ (jd^l *L_uac| 5 juj ^btO <Gj jj^ 
Ldia ^ (jr^J g, OV^W Oj — «-"^p uM J — JluUI £>>» <jL_3 
^ Julj ^_tJjJ 1 — IajLu» djLuilL) 4jLfl p j (j^aj ,(±JIjJ| L__uLlcaJj_j 

l£1U1 JLi jjf iL£JL_lA jj Mtjajj tjl^ Uluj .^ji^f ^L-v ^ ^AJlitU 
<tad>» La <jL:j_uij '(j^jla c?^ 1 J'^^-j 6^ 1 ^ 4^.1 u^? < *-*-^a*3 

(jSJj * Ju^-> La ^^JLc- U5b Jju£i5tJ J I nnrtjJ jllcl IjtSlAj ,t_uiiJI dilll 
LuUaJjj (j I 4 (jjj 1 — uiLuil L^.L>u j^-jJ <jLLutJI 4jtall o 

^Luo jVl J^iaJ 1 L_jjLflL £A L^>Ll uoo j-aL 1 ^jj^ 4_j_uus 

LdJj^SbljjL Vj.t . .^jl^-Ualjj.l .,c^^(1784 ^Li) 2i_iAljJ| 

JiU'Al l (j? L yS jX- ^jrJjaLfcjj u( (jt i<Gl_p- JjSE ui 1 „.trjLLuitj 
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<J7 ic Ju^j V (OL^jUlLI ^jCLa olj-ig,:*,rJI (JjijLj (j"ij">» J_j^lJ 4_j-<»JjiJI 
5JT <j£j ob) 21 ^U>j SfrLaS' ob 5JT 11 <£^J <>o I J — 4jj£ 

jjjjt^" J ihii j l d> La \ A fa J Jlj — «t £_xj i_3 J — gJI 

Jl_2lLil «LSjjJ^ <jj lojjOjj (JjujJLS i »tj (^j jjJLjJI .^cJjlJI 

LuL^Lal J^Vl jL_pJ! <_sl ,V,<V 3nl"V« jtj» J>U <>« 3jl>>JI 
J^JI oljLu .Ijla 4i*j < n j . jlJL>JI 2L^J! ^LcLl^J 

4^J.V«,n,i jiA^a ^ Jib (Jj^l) JjL_«J1 Ji^V j} '^lijl 
.(jrj-ijLjJl ^ lf- utb «—jjjjVI < fi i rt" « ^ II J t 4jjL>o — 3 

4£.Llu3 4_La «LAjj . \jla ^st-uij ^ J 1^x9 1 j^j ^^1^, ^ <j * 1^ J < h& 

. ^gojUlT SLuijjJLl 4j uu L*-t3 ^LiajjVLj jLLuaJI 4_iju-aJI ^jJjj 4jLj£JIj 

tliljIj-Jaij jj ^.Ul t-> , tl -jji lJiJLjjj — (_£juLU o» t < n -w ((_£^_>-! *Lj — ut\ (jru 

L^L^LlL>>I 4x.1jjj I ^ V 1 V-> t, (j-oL>J1 L^jb luj 4j^SLcllC (jj^J 

CjIjL^oj JLLdA J^£. JJ^JJ (j^j \ (_^-st jt ^ «Jjt^ j .CjIjI j — liaiJI ^ 
t^u-L>Jt ft^Sp jLkl <_j — IsoIiJI ^^k: (jjjjld JLL9JI ^-L t^af clt-Lr&J 1 5 — <^ 

4 a lf 4^jJL>- d * * C^3jJI ^^^B <*<Tr ^JLtjjLA (_yj^ <Zi\^\j i^irll ( jIi t l>JI 

Lj tstt,,* ^jjjjijjojj jtjj-dt (j! 4i£ 1 JUfe p j 1 titj tj_wVL <Ll^L>JI Jlj\jL!l 

. ^jj&U^JI ^jJ Ijl>. 
. 1834 r L»Jt (ys Ll*c ^U.^ll Ijl* (1850 - 1785) oj^ r LJj J^jt (♦) 
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^. ' k a jual j-fl p j «m ^ T J «UjJ» ^ L4I1J (jj — uujd jlJ 5^_u^ CjIjI£LiI j 

ijllaJI *I^JI ^ j UJI J L» — <il ^ VjLi t Sj^«L4j C1j>L» <U| SjjulLs 

^IjuII ^ LfrflLtyi,„V Alami j^tjJH .a^UJI SLSj^L 

5^t>. S*L£Lt S^U! ^JLuaJ <j^jT (Ij-pJ) £U JsMJ ^UJlSIa £jjLu»*j 

*4jLp^ Jljlo 4lc ^ZLalj ^LiJI tf^SLi (jj loxajj jj) 

cJSj 4_iic <_>A4J p_tj < j — J-aVl juu LjjUL ^ (j^V A ^j^f «U* J *■>■ j) 

J 1 " ' """U j ^J^Jt ^Jjjj « VJ-^* ^*3j (^'j <>) L^J 3 Jd^ 

.4£<LujLl* ^f^^j^^j^f^ia^J^Vl ^JlAl ,1792 r L^Ji 
u^i^' ^L^4jJI j^-Ij i^liJI jJ^j^J j^LIj^VI f Uli t ,ys ^JJ 

jjJ^-lS JjL£ £j_ui>! t( j j)« o "f^ a L»JLuj . 4_aJL>Jl jLui-V 1^- 

spa 4 1792 j— -Jjj 14 £^i>-j o"j^* Cy* Jj^' u — « y-nU 

J JJ-""JJ <U-t«l ^JJ-£>I (^jJI tjjjnijajj (jrj^aLsjj^j «J| ^t^Lli ^VjJb 

^JU^J I^j! J,^ "r> i U fjj> tjjuuA jjfcj 4 Jjj^Loj jj^ t_fllj^. 3 jjUVLjj) 

jitfsM jl^K i^ji^^u-j .1806 u .,u ...rt^a ,.„tM,i i-iL-j^Jt i^i^yi c^tti (*) 

■>JO"J er^JJ .LjkO>.J I uiaIIO J^Vl jjnj m'l^ii J+usij t(1792 jJjJu^ <,.irtUI yJjJ ^jJt) 
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JjjjLsj j^j>- Ij , lili Jl?cJ lju U, IjIjuu — uj\ <J°i\jls > £\ JaAIL i i ts\'tj\ 

sj^ji 2LuLs^i a_uD jjjjj ^MSitja*, ^ o^' 

2L3ji^jJ,I «SjLu <Ciit <j_<a SLlL-oj (jr^ij (_£j_Lj ^ d-i-trv SLasja (j^J '^J>^ 

44 

* Jjj-Laj j * A LiA . LjliL t AjlU^f t JJL^j <_»j^>Jl CjjLjj 1 1972 j»l — «Jl 

.SLujjLjjj/ 4»A<>o j ' r> ir j^yJLi (^jlajl 4_tstduaJI *GJL>- ^j_*jiJ Ll^-hjj 

^Lp.y <L-aj^ Liiajlj iSlLajJI £ys Vcjli 5j — lil LJLLaj} ^ 4_.",rtlja[ j! i^ljj 
£JuLiaJl jJa? £j tii3 4_djjja ^^jju J-Aj bJj^ j^fj i}) 4 — jLaL^jjfcl 

4jSHX1 4jjl^j>JI ^_u^£L_u it jrt-c.^lj jJjLiu ^iui '^Lj^-^JI^h^j 

4_ouAll ^' (jlj ^J-«is> dJijIjJ SjJLl « Jufc jl^-J < 1794 t ?iji^> ^ LijL^Li 

(jjjjls ^ j J c<aj jjf Ju^Vl j 4 1 j — ji^jj ^ jJu-£i3 j! JU_j >U jLJajVl 

j j ^-t 2Ll m SjJt SjLv} jj-aVl 4jeJL« 1 1795 <— iiJ^->- (_y^J , 4, XU I 4jjl^l>J| 

^tjj 2UjuuoJLj tjMS-^j .Sjtlilj ^JLlIIj ^ — ■ 'r t 4jLc jJIj SjUtlJI oLcj^Lrt 
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(ji-ljjiJl ^I^JLj Jj^eJLJ 4_fcL>o! j-Lt-LS 4^L>JI «j^J ^jdaj-aJ 4_L>.jlI,I <Ji 

j* JL^luiJ 4j)^ju<i 4j3JU CjLajJaJua J*£. ^yic cdJ j Jju JJuuilj) USjaII Ji-b 

(j! J **ojiaJI j 3jIjl>JI JL^cjo IjD-** ^Jloj ^jJL SLsejLa w ^»**' 3^jl_3t£ 

4 i ^Ltlt IjLA J^L>- j-ua>4j . LuLLaj^jj 4_uLdl j ISLj^V 3jL>.|j (_^juaitj 

i L*^j! V} . ^ajJiil jjjjjjj ojjSLLI 1>>j>»- t—t^-uij La cdJi <<L>- jL^JI 

.4jL». (jjo <j^LJ( SjJLiJI Jl^ls Llx ^L^Jo Haj LuiajS tjub 
ciLljj (1796 (jjAa ulC.1 ^ £_U^X<> SjjJtil 3j£.J N J J * A J 

3jj L^jl^j OJlj ^4_3_l3->JI 1 j r ii rt'i ^jjoa) LjjLaLj 4^Jj>JLI 

- ^*j>U ^lofl t^)!^ <u! jl£ La jJwj ^gj< < «r jjIS ^j>"j jLBIcVI 

(_)->■ jJJ »1 1 (Ja^J (— 3ju-o 4j| ^yJukJ Lcj <3jJLJI j^aVt JojLuaJI 

Ij^l^llj jjjjjLut*j_JI Jj^J La ^Lcj, < (ij .4jjjJLl i-jijj! ^'j^' (3>^ La JUC 
^4Jbj£LutJua IjjalSlj (j^LutJj^JI (J^dJ . 3jlLJI (jyjjLv JL»>f <a7 l^. ^&jX<«t,a 

j^^ 4 J^Ll>.1 (jJLi ^»jjJI <_>1j3. jl5x.j .SjlLJI ^ jS-VI <-*jL>J1 u \r 
0^ O^i *£_L>^ ^y^t c-<JL>o ^JL^>. Jjl — sej SjJLaJ jjLy JJoj 'OdJ^ cuaXI 
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Juui 



jL>oj ^^k. (JiSlcj SUjt^yt <GLl^I j JaaIj iSjjLUI &1jJ ^jjLoIj 

di u*£. I jLa (jSJj — 4_u^ic uJI «CuLSLa i.ftiiol jjjddjajJ Slt^'l,! 4jLLstAJ 

't^^-j J-Sfcj 3J£ tULl ^ ...^t ( J > ^Ic ^ikl 4jf jJujj S<L)U3 J jLdJ (jf 

* 

Ij^ajaj jJ-Sojj (Jjl^ O - ^ * 1798 j»L*JI cilfij <<L>.jJ| $,1 — a 

\jiatu ^1 j ^jiioj^- lIuLlju Jo^Li (^jJ jMj-JI (Jj^LauJ 4-l>.^1 «r^tl (jl U a Ij-jjj 
' ^ ""'^t (j^L3 *(J'- !L ^ lt^I ^ ' "^J ^^-.3 AluCLat Jjjiuaj . (lajUaj^j ^jJ 
Jj-ij t^jl a "i f I ^IjJ^ J^J-iJ tT^" **rP t - t — <^l^JI J f 

(j I 4J (jji-J 4_uUaj^-JI 4-i lo!>JI J^jcj djLltcLj Jj^OjOj (jlj 4-d2>jj« di UI 

<±JlftJI £Jt$*» *ljjj u Unti <_u uA\ Lojj £>5*Jj .4jui>.t 4aj£>. J 'l o J 

<UjJL9j 2>>_u£ CjI — Jj^i jJj * Ijjjj — La 4jojj j| * Jjj^Loj <jj — fc^Sj 

jj^jjjj .^aitJI 4T-li^t CjjtL>. 4-rjlill jl£ t-u — uJI (jl^ blj 

I UU*« ^j-uojj hjJlJ 4jL^jJI jju uli «LlSLJj ( ISLjj^al 

3,Awr.j 4,1,11 i.d j^o (JJ^fJ (JLsJl 3«uhi 4JL*£.f J^jjj^ £_aLv t rt,Tr*<a ^ <ij ( hVjI 
(tjjaijv (_a£.Ludj . 4_iSmi 4 l^ujJJII ^1 Jx^l (j t JUu Jjj»o Jlll j <4_L4aLuj 

(^cLSL ^Ld^Vl 4-^.>U ^1) 4^U)I cjU^I ,41 fj}U1 JUI 

<jSJU,I tijj.1 J, 4 lu j L^fjSue^ La j^t Ijjl3Ju ^^ySLI 4_ujL>. (j>5 4j ^^ylso L«J 

ol^usL^Jll ^j^o SlLloIluj L^lal uij cJL^j uitj 1800 ^Lx)t L^jIjjI ^lij 

j b — uif <- 1 5,1 ^^yic i J (^->-w j — II o-ujLc. (jj/l — <»jj t<j lUtt l aISII ^ itl 

j.*ii,a£ ^oj iCLuUjLc. . 4jSHXI 4 f <i i 4jt jj Uli 3 <1 utlrtll jj-ca-t^ Jj-1 

ujLuu 1801 ^LlII 4jjufj i4j|jjjb 1 a Jj^Aaj ( jSLl jj - ^Jolo 
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4*1>bJ ^ J+*J £ijJLA ^\ IjjAaj jLi Jj—ZLa (jrt.OU JUUj 

j» ** * 

tiJUAcjrLC^j^uf Juuj . jj^w^ 2USJULI 5 .j J t SUjU^ 2 j „ ^Lj 

SjJuj 4Lw <jju! 6^ W j« . ( * } (oLluujVl 

<> c^l l^Jj « jiji* ^1 ^>.f oljbj Sjuu r Laj . 1802 jjU 9 ^ 
^j^j jl. 1 ulUJI cJy. 1 1» I Ujli^ , 1805 ^Uil 

(jLuVI j 5"i i„ wl 1804 . LjjLaL ^ SLL^lo 5LJa^ <c£jLi 

Cr^J 4^ 3 K n . a l^vlj U j ftf j ^(jtjJ! .fj^jb CjlJJ ^^-3 

jLa^j t_J>^' « .'J nif <U^LI c ^Jj .SLfljla^jVl 

J 805 ^.j^f 24 ^ ^UUji ^41 liA ^jTj . Lu^ ^ai cruili^l 

Sj — u«J — ui J-ljt 4j1 ^3 ^Jua ^yL: jt"(o"( ml <jt JLftJJ iJ*iJLj Lvj^jj 

^iiJj.cry^Ma^ j^L U^Ls^L^^ljjJI juj 1 „ t ^T ^Ijpl JjS3L*J| 

ol j ^ ^-J (jUj .«(jryjWI» a l.r.rtt .1 n^u^Li. uJL_jj_^ L^jf u flillj (♦) 
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L Jj^iaj S^J 4 1813 jJJ^t ^ jJ$ 

^j ( 1852 ^Ul^ jj^j^L-o.c^-iUj.UU 61 dJ -*^j t 1814 

ojlj V! ol&ttfl i> 0^ J^^' ^Jtf <J Ulj) 

<iuJU «^UjJI » ci*^ » 1797 

<j£; j^ljJLl «Lcllud I — lSLH^ <jt^' ^ — ""-H ^ — ^ M 
Cy *i*Jt 4j»Ul4l J^jJJ ♦(JJJjj J** i£j^ J^" er^l °b L > a <) J"> ^° — 

<_^L*jj jU4i*JI £jL>. (jiajAi Crp-J *cijl >»• JLu* «d ^<e* <1>W 6^ 
<jjL*IJ 4jI^J ^UjI ^ ^jl ^pJl mt i UUiaI 
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t (1738 - 1668) (^I^jjjjj jLo^jjfc Jl — t^JLc < rt<r J,a3 <4jL «i 

^fj^l *Ll*^JI JU-a^mJU^I JiiiL o^Juj jJL: ^ 

Jj^Laj i_<^£.1j .Cjjj-aJI Jfw L^JfLa 4-1 JujJI JLSLi? J£Ju SjIj-sJt (j? L^tS 
I j-A <3^JJ ~ O' >^ <-dL£l>.VI (jl ^jjfcj <£|jJUl 4iLuL>Jl 0 ^U,„ 

J^LC. L_c3j 3 <jJU ^ Llo3? l^ljO^." (^J-SBJ 4 JjJUtil O U I J U ,„Vl ^jf 

*♦ *■* 

^jUjlII o jjfc .ij>>i*J *tlj .<_cSjJI jljl»! £— SJlM Ji-b Ji lu f 

Cj] Ijl» <Gl j^Jlillj 3jI J-LUI ^SJI JjVl - ob— «T 4_UMj 

Sjl jj>JI aJjj Jibj 4j_ajJLl jJ*!, j — juLoa jj-uUj ^ <.,7u\\ 4^iLtj (JaaJI 



-I UU« 



i _ r 3 l^ rtlrj £.bi 4j^Jto «Latii — ul 3jjj^> (jr 3 IjiaLiLa L>-jij^j Jj^-iaj »J 

■a. 1 t 'm. i 

• ^ajdl (Ji-b SjIjj». Sjjj^j ^ jjjjj 4fOjlXI dalUtl a_u^ ^ ajja.lt 
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~ j ' -"'J toja. tdUb f^aleva ^jLut>> ^J 1 ^-^ (J**!-* 4-u JJklt 4j!jJaj-uVl £J*ajJ 
^ SLu^Jll IdajJI Sj^LiJI 4ijJuo JU£. 4SIUUI Sjl>-^JI (^L* 

«USLIj .t-*^] (^1 jJfclml jjj ^y» (j Lili! I 4_>>jj> ^\ Vio^jlu cJLusj jjL±J1 *U1 

(j^juj jj if UI £jOe uuS 4jJla.U j 4JL*jl!l 4_2j^iaJ1 O uuJ <j! ^bjl 

JUrt mU £JlaXI 2 1 1 ^job J int\s 4 mrti Jl>JJ . 3j ifuL^a p UI Co/i L$jI JulI 

.jJ»>T ijT JI J^-ju (jja L^L^iJ £ja (j^ij '^LaLLaJI «hfl^it i^jjJo Lu! ^^ifi. <Gt 
*Laj 4jjLiJj — utl\ f,\l\ otj^sj 5 — JjJfclJI Jjjaaj JO— 

CjLj £ja Lu I J Jl>Ij (jloliJt 4^vjJ JjjusjJI C^j j? Jc>»JJ *(jjl__> 

aijJI lili I % . < r \n .„V! «>» *UI A« JXoc5j1j^>JI Jlj m.M jUi 

L^jjv j^CuJj V L^jf L*Uj <,, < n«j t2L2j^IaJI ^Jl^j LfcJLjJjJ (JjjJa 3jl^>JI 
bbjl ur Li L$-J1 j IftiJl qC ^Luaa j .l£a cjjUsuII UjIj t JljVI 



UL) 



: (Jjaj <- rf\ 4JiSUj , SjIjjv (j^uJ La 4_laL« ^ubjf 4j! 

4jjIj| (jSUj ji^^I (^1 5^_tjaia 3j^3 ^1 ^j^j (^Lj^jj^ 
^jjudjja Sjljj 1 £J Cju£± ^til 4^jjiaJlj 4j! Juj J <^»ljjJtj 
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« UjjUi * Jjj^joj <j£lj . La Sjl — a 3^iX! CjIjjj^Ij CiljjJI 4—£j&*j 

Al jJj .3 j| j_*JL 3Jajj jll 4* ^Jt j>L 3^ 4jjJ <j_£i ^ * JL_*JI 

1 JL». LsJ^-tdU ^LlJI ^ jJSj I iU Ll! JtjUSJJ JlvIj t ^ ■ j 1 <f «L<UJ - j - "-f £ LjuLlJI 

jjuu£- (j-alfdl U>all oLu-Lt — uiJ AjL^j «b! J-Aj Vf j ifu£- £. uli! I ^jj^Jl 



^-ic «j^ill (>* 5 .hP^' 43, t ^ j^Lj ,j[ J^iJI ^SLw 
^jVl Sj^l jfj oLoplj <> 'V< ^1 ^ U 
ujjLa aJj • >£i£. j-i-uLUt (j>d]l ^ JxJ jJjLij *LL»>. (jjJI jjIjJI 

<u! <Jl£ <ya Lij cdJjJj Jjjv Ijjju-s> Jljjl? (Jh^a-lv Ulu <_jV1 ^jjj 

(jjIaJI ^yfl LujjJ ^^SjjJ ;3j_UJ? ^ LJjlII 3 — LojjJ,L (j.u^L>. (Jjelllj . L4JL>.j 

[2jl*£. LUiaI i( j^UJI JU^> ^ J**U ^Uf ( ?rA<j ^ 4^Jj .j^Jt 

j^jLb J2lil «Sj^jf^^j^f Cj1^L-u< tb^j JLijj L-ljj^ Jilat 

4_uijLt4 4-u IjuloJjl^j^ Ujjj) t-JaJI ^jUj ^ 4JSJj i 1749 
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1*" fe>u 



^1 t_*Ai j (>aUiJI Cilm .im^. .5jjJoJI 4_^cljjJl 

Jjjtj L7 £J L^aLlS o Lilai] I dJllA jJoj iljuljjSL*! I—wjIj SjijjlH 
4uij ^ jlM <^jUJI ^LSJJI I jla J£ j! .S^USJI <>« JLt jj2 

CiSfcjjLdjj .*Ll*jSJLj 4jUU1aI (jr^tUi Cr 6 'W^^JrH^W U U"(* >1 

(jjlju u$ Ci t jJ uj 5Jl£. JlLo 4 j < (T) U_Llc 4J 1 4$a IjJu^o ^Ll^j^LII 

2 1 ■ 4_lUc. ~ 3 jJual!! djufc ^1 J jjioj ij^l J (jj-^ 4 — dJjLus 

,^LL_*uJt (4£,ULaJlj 4x.l w^->U (jliill jj^J ^ oUlj^tj — <_ul 

.jjLAiJI jc-U 4jU^ ciUlj^j 4ii^i ^ UU IjuLc jjjbb (3^*-j 

iljtjf ^Jj ^^rtJUjVlj SLjIjJI ^ <jjjLb UJLljj *1768 ^LlII 

I j ^)l£^ U£ uj-*^ j * ' J N) <^^-j £-« 5} — 

( jSJj . 1783 j» UJI ^ Cjuuum{j Ly j}\ j tSjjjj) ^ 4jSHI 4_ut*j*D Lu^myi 
|ju* JjL\ o^J^ 4*>(>&t jjj^l 4j U J_i^l 

.4jJuf UjjJ - CjjJfc>UI J U. j <_<jbi U» 

<jLj& j^Ijj U lij t^jVl c^jSJ (jjbt^J! JSi — <UI j^uill 

LJ^». Lajl^ >iuj ^,11! L^jli SUUjlII f. j — ub ^ — Lai3 jjSUj s>\ jj l — « 

^.g^r'n CjL ujjjJI <±.<-l>. 3 «oLselll JajLi J£LU JU>JI cLtjp* i^^jJ! 

iLLlUIjSj^l JjVjJI VL^J^ ^nt^Jjj^jplJ^ ^jbJI 

Sj-aJU» JjVj 4^tjlj (j-aJj ^JLll ^Ul ^« Jjljlll ^I^jjJI 

<_kjju U jub t JlAj <L&Lsbu»j 4j (j\J 4JLfeLuJt (JU>J1 J__ui^Uii J-Bjj 

Jl^L jjJjj J^ju 4 liiUl« CjLUr q\ ^1 - ^j-^^JI ^ 4a]jUlIl L 
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4jjJoj j<Vj-uL IuZjjjla Oobj-udI jtla — uJ 3j_L«JU 0L4— jjujdLflll 

s^sLiJi .Neptunism SuijiiiJtj djjl £J\ ^jSj ^iai L^» 
jl*aj.(1817 - 1749)j-Jj-x^Uljjf ^jl ,„,;ti L^l^l 

l^L^iw ^ ( 1788 f UJI ^ *j**>JI t^ij ^ ,1785 f 141 3 ^ujf 

— Sjuiaj Jjj9 * jjLo ^ <L3j^JI jjjLk Ijjbj . 1785 Q*jLa 

.(OrJ^ji^iJIj j-ijilitl d^^Lua Ju£. 
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